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THE  BEGINNINGS  OF  MONEY  IN  CONNECTICUT 


Curtis  Nettels 

The  very  process  of  founding  the  first  Connecticut  towns 
created  a  scarcity  of  money  in  the  infant  settlements.  The 
original  proprietors  were  not  men  of  wealth,  but  ordinary 
farmers  from  Massachusetts  Bay.  When  they  went  into 
the  Connecticut  Valley,  they  had  to  take  with  them  the 
things  essential  for  life  in  their  new  homes.  What  money 
they  may  have  had  at  the  start  they  were  obliged  to  ex¬ 
change  for  goods  wherewith  to  stock  the  detached  farms 
onto  which  they  were  settling  anew.1  In  1660,  John  Win- 
throp  Jr.  advised  emigrants  to  bring  over  ready  money, 
saying  that  there  was  then  in  the  colony  “a  cofortable  sup¬ 
ply  of  all  sorts  of  corne  &  provitions  necessary  ...  so 
as  it  is  not  now  as  in  our  beginnings,  when  we  were  ne¬ 
cessitated  to  bring  wth  vs  provitions  sufficient  for  a  long 
tyme.  .  .  .”2 

The  same  lack  of  money,  the  same  stress  on  provisions 
marked  the  founding  of  New  Haven.  Its  proprietors  were 
men  of  substance,  but  their  ready  money  went  into  the 
costs  of  the  voyage  and  the  purchase  of  articles  necessary 
for  sustaining  the  new  colony.  Governor  Eaton,  who  was 
worth  about  £4000  in  England,  invested  £3000  in  the  enter¬ 
prise.  After  his  death,  his  inventory  showed  property  val¬ 
ued  at  but  £1440,  and  only  about  £2  in  money.  The  other 
planters  received  their  returns,  not  in  money,  but  in  land, 


1  The  factor  of  money  supply  in  the  founding'  of  a  town  is  illustrated  by 
the  case  of  Stamford.  In  reference  to  its  beginnings,  the  record  has  it  that 
since  the  purchase  and  viewing  of  the  land  were  “first  mayde  by  our  frends 
of  new  hauen  and  we  stand  indebted  to  them  for  it ;  it  is  ordered 

that  100  bushels  of  corne  ...  be  paid  toward  it.” — E.  B.  Huntington, 
The  History  of  Stamford  etc.  (Stamford,  1868)  17-18.  The  proprietors  of 
Norwalk  bought  their  land  from  Roger  Ludlow,  agreeing  to  pay  him  £15 
“shortly  after  the  first  planting”  and  to  give  land  to  the  value  of  £200  to  his 
sons.  — E.  Hall,  The  Ancient  Records  of  Norwalk  (Norwalk,  1847)  32-33. 

2  “The  Winthrop  Papers”  Collections  of  the  Massachusetts  Historical  So¬ 
ciety,  5th  series,  VIII,  65. 


2  Wisconsin  Academy  of  Sciences ,  Arfs,  cwid  Letters. 

partly  in  proportion  to  the  amount  of  estate  that  each  had 
given  in.8 

Although  lack  of  money  was  the  rule,  some  traces  of  coins 
appear  in  the  early  annals  of  the  towns.  The  English 
coins  in  common  use  at  the  time  were  the  crown,  the  half 
crown,  the  shilling,  the  six  pence,  and  others  of  less  value. 
All  of  these  were  silver  coins,  for  gold  was  then  usually 
undervalued  at  the  mint  in  England,  and  accordingly  did 
not  circulate.  The  various  records  of  the  time  point  to 
an  acute  scarcity  of  English  coins,  explained  partly  by  the 
fact  that  prior  to  1663  England  prohibited  the  export  of 
coin  and  bullion  from  the  mother  country.  Spanish  pieces 
of  eight  circulated  freely.  In  April  1643,  the  general  court 
of  New  Haven  colony,  following  the  lead  of  Massachusetts 
Bay,  evaluated  them  at  five  shillings  apiece.  Later,  the 
individual  coins  varied  in  value.  In  1660,  Winthrop  ad¬ 
vised  newcomers  to  bring  over  money,  suggesting  “eyther 
English  or  Spanish,  wch  may  be  advantagious,  especially 
gold  or  Spanish  peices  of  8 ;  if  they  be  good  &  of  full  weight, 
12  or  25  u  p  cent;  for  Mexico  peices  will  pass  for  5sh  apeice, 
but  there  is  much  deceipt  in  that  kind  of  mony,  &  some  are 
not  worth  2  shillings.”3 4 

Several  Dutch  coins  found  their  way  into  Connecticut. 
Such  evidences  as  appear  show  that  these  coins  were  most 
commonly  exchanged  between  1640  and  1660.  In  June 
1643,  the  general  court  ordered  that  “good  Rialls  of  |  and 
Reix  Dollars  shall  passe  betwixt  man  &  man  att  fiue  shil¬ 
lings  a  peece,  in  all  payments”  for  debts  made  after  the 
publication  of  the  order.  Another  Dutch  coin  was  the 
guilder,  worth  about  20d  in  1660.  The  popularity  of  these 
coins  is  explained  by  the  disturbance  of  English  trade  at 
the  time  of  the  Civil  War,  and  the  consequent  growth  of 
New  England's  commerce  with  the  Dutch.5 


3  S.  EL  Baldwin,  “Theophilus  Eaton,”  Papers  of  the  New  Haven  Colony 
Historical  Society  (New  Haven,  1908)  VII,  17  ;  L.  Bacon,  “Civil  Govern¬ 
ment  in  the  New  Haven  Colony,”  New  Haven  Historical  Society  Papers, 
(New  Haven,  1865)  I,  16  ;  C.  J.  Hoadley  (editor)  Records  of  the  Colony  or 
Jurisdiction  of  New  Haven  (2  vols.  Hartford,  1857,  1858),  I,  27,  II,  258;  E. 
E.  Atwater,  History  of  the  Colony  of  Neto  Haven,  (New  Haven,  1881),  212. 

4N.  H.  Col.  Rees.,  I,  86;  5  Coll.  Mass.  Hist.  Soc.  VIII,  66. 

0  C.  J.  Hoadly  and  J.  H.  Trumbull  (editors)  The  Public  Records  of  the 
Colony  of  Connecticut  (15  vols.,  Hartford,  1850-1890)  I,  86;  N.  H.  Col.  Rees., 
I,  33,413  ;  P.  B.  Dexter  (editor)  Neio  Haven  Town  Records  (2  vols.,  New 
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It  is  difficult  to  determine  the  number  of  coins  in  cir¬ 
culation.  A  few  acts  of  the  town  or  colony  governments 
required  that  certain  payments  be  made  in  money.6  Occa¬ 
sionally,  wills  contained  bequests  that  were  to  be  paid  in 
coin.  One  woman  gives  her  cousins  20s  each  “in  gold  or 
sylver  if  yt  can  be  made  vpp  att  my  decease.”7  A  few  com¬ 
mercial  transactions  indicate  the  presence  of  some  specie.8 
Theft  of  money  in  New  Haven  colony  was  not  uncommon, 
but  the  amount  in  cases  recorded  did  not  exceed  a  few 
pounds.9  Some  of  the  wealthier  men  of  the  colony  may 
have  had  fairly  large  sums  on  hand  at  times.  In  1642, 
George  Wyllys  sent  over  £400  in  money  from  England  to 
his  father,  Governor  Wyllys  of  Hartford.10  One  of  the 
sons  of  Governor  Haynes  sold  his  Connecticut  estate  in 
1665  to  his  brother  for  £170  in  “lawfull  money  of  Eng¬ 
land”,  acknowledging  receipt  of  £25  in  advance.11 

But  instances  of  large  sums  are  rare.  Most  of  the  evi¬ 
dence  points  to  a  paucity  of  money.  In  New  Haven  in 
1653  the  officials  of  the  colony  were  dubious  about  secur¬ 
ing  £15  in  silver  needed  for  paying  a  colony  debt.  The 
court  named  two  men  “to  see  if  they  can  gett  silver  or 
beavor  for  other  paye,  though  with  good  allowance  .  .  . ; 

but  if  that  cannot  bee,  that  then  so  much  butter  bee  gott 
to  cary  into  the  Bay  as  will  sell  for  money  to  make  vp  this 
some.  .  .”  The  following  year  the  general  court  author¬ 

ized  the  borrowing  of  £5  from  the  Widow  Wigglesworth, 
the  debt  to  be  repaid  in  “the  same  kinde  [silver]  or  in 
other  paye  to  her  satisfaction,  so  as  neither  she  nor  her 
children  should  suffer  by  it”.  It  was  reported  in  1656 
that  silver  was  “difficult  to  attayne”  for  repairing  the  New 
Haven  meeting  house.  As  a  rule,  the  general  courts  of 


Haven,  1917,  1919)  I,  480;  G.  L.  Beer,  The  Origins  of  the  British  Colonial 
System  (New  York,  1922)  357-58. 

6N .  H.  Col.  Rees.,  I,  2301  N.  H.  Town.  Rees.,  I,  98;  Col.  Rees.  Cornu.  II, 

190. 

7  Ibid.,  I,  457. 

8  Ibid.,  I,  144;  N.  H.  Rees.,  I,  28,  32,  41,  51,  142. 

9  Ibid.,  I,  26,  120,  II,  410-11. 

10  The  will  of  the  Governor,  made  in  1644,  directed  that  £360  in  money  be 
paid  to  his  children.  ‘The  Wyllys  Papers,”  Collections  of  the  Connecticut 
Historical  Society  (Hartford,  1924)  XXI,  50,  80;  Col.  Rees.  Conn.,  I,  469-71. 

11  A.  C.  Bates  (editor)  ‘‘Original  Distribution  of  the  Lands  in  Hartford 
etc.”  Collections  of  the  Connecticut  Historical  Society,  (Hartford,  1912)  XIV, 
265-66. 


4  Wisconsin  Academy  of  Sciences,  Arts,  and  Letters. 


New  Haven  and  Connecticut  did  not  bother  to  name  silver 
in  the  list  of  articles  in  which  taxes  were  to  be  paid,  as¬ 
suming  apparently  that  silver  would  not  be  paid  in  by  its 
possessors.12 

Some  idea  of  the  amount  of  money  in  Connecticut  may 
be  ascertained  from  a  study  of  the  inventories  of  estates 
taken  before  1649.  The  colonial  records  give  38  such  in¬ 
ventories.  The  total  value  of  the  property  of  these  estates 
amounted  to  £9683.  Only  eleven  inventories  show  the 
presence  of  money,  the  actual  amount  of  which  did  not 
exceed  £139.13 

The  printed  probate  records  for  1649-75  contain  but 
nine  inventories  showing  amount  and  kinds  of  property  in 
detail.  In  these  nine  estates  the  total  value  of  all  prop¬ 
erty  was  £1031.  Not  a  single  trace  of  money  appears  in 
any  of  the  inventories.14  A  large  number  of  wills  of  this 
period  reveal  the  same  condition.  In  only  one  case  did 
the  author  of  a  will  order  that  a  bequest  be  paid  in  coin. 
Many  of  the  wills  (22,  to  be  exact)  show  that  the  estate 
to  be  divided  consisted  wholly  of  real  and  personal  prop¬ 
erty.15  Quite  commonly,  the  will  stated  that  payment  of 
legacies  was  to  be  made  in  commodity  money.  Fourteen 
wills  direct  that  24  legacies,  amounting  to  £846,  be  paid  in 
this  way.16 


12  N.  H.  Col.  Rees.,  II,  23,  102;  N.  H.  Town  Rees.,  I,  303. 

13  Col.  Rees.  Conn.,  I,  448-49,  457,  462,  474,  477-78,  483,  485,  489,  491, 
496-98,  507. 

14  C.  W.  Manwaring  (editor)  A  Digest  of  the  Early  Connecticut  Probate 
Records,  (3  vols.,  Hartford,  1904)  I,  94,  101,  102-03,  174-76,  202,  244,  248. 

15  Ibid.,  I,  92,  108,  117,  120,  171-72,  174,  188,  192,  194,  207,  219-20,  222, 
-228,  232-33,  234,  235,  242-43,  244,  255-56,  260-69. 

16 Ibid.,  I,  37,  98-99,  131,  141-42,  145,  154-55,  156,  164-65,  182,  215,  220-21, 
229-30,  238,  249.  Very  frequently  wills  stated  that  fixed  sums  should  be 
paid  to  named  beneficiaries.  There  is  evidence,  that  these  grants  did  not  de¬ 
note  the  presence  of  coin.  In  many  instances  the  payment  of  the  bequest  was 
deferred  until  some  time  in  the  future.  Children  ordinarily  did  not  receive 
their  inheritance  until  the  ages  of  16,  18,  or  21.  Some  legacies  were  to  be 
paid  in  installments,  or  as  annuities.  Grants  to  servants  were  to  be  paid  at 
the  end  of  the  term  of  service.  Other  legacies  did  not  become  effective  until 
a  few  years — usually  between  two  and  four — after  the  death  of  the  grantor. 
All  of  these  conditions  indicate  that  the  legacies  stated  in  terms  of  money 
did  not  call  for  payment  immediately  in  coin,  and  hence  do  not  reveal  its 
presence  in  the*  colony.  Another  common  practice  betrays  a  lack  of  money. 
When  a  grantor  desired  to  make  small  gifts  to  several  persons,  but  did  not 
have  sufficient  money  or  commodities,  he  gave  a  tract  of  land  to  some  person 
on  the  condition  that  the  grantee  pay  the  small  legacies  which  the  grantor 
desired  to  provide.  Occasionally,  a  will  directed  that  specific  grants  be  paid 


Nettels — The  Beginnings  of  Money  in  Connecticut.  5 

The  absence  of  coin  prior  to  1675  led  to  the  use  of  com¬ 
modities  in  its  place.  In  this  use,  two  separate  features 
appear.  The  first  was  simple  barter.  The  settler  ex¬ 
changed  something  he  produced  for  another  commodity  he 
desired  to  consume.  In  the  second  case,  he  exchanged 
goods  in  order  to  secure  commodities  he  did  not  intend  to 
consume  but  which  he  expected  to  exchange  again  in  re¬ 
turn  for  some  other  article.  In  the  second  exchange,  the 
intermediate  commodity  thus  performed  the  function  of 
money. 

In  early  dealing  with  the  Indians,  the  exchange  of  Eng¬ 
lish  goods  and  wampum  for  lands  was  partly  barter  and 
partly  a  money  transaction.  Both  parties  desired  and 
could  use  English  goods  and  the  land;  hence  the  exchange 
of  one  for  the  other  was  barter.  Wampum,  however,  had 
value  with  the  English  only  for  exchange  purposes;  conse¬ 
quently,  when  they  dealt  with  it,  it  assumed  the  character 
of  money.17 

Soon  after  the  founding  of  New  Haven  and  Connecticut, 
the  general  court  of  each  colony  authorized  the  payment  of 
rates  in  commodities.  Cattle,  corn,  and  beaver  were  made 
acceptable  at  New  Haven  in  1641.  Wampum,  Indian  corn 
and  cattle  received  the  seal  of  approval  in  1643.  From 
1653  to  1663  the  list  remained  unchanged,  and  consisted  of 
beaver,  peas,  rye,  beef,  pork,  and  wheat.is  The  Connecticut 
court  accepted  Indian  corn  for  rates  in  1641,  and  in  Novem¬ 
ber  approved  of  wheat.  In  1642  we  find  that  wheat,  rye, 
peas,  Indian  corn,  and  wampum  were  receivable,  and  from 
that  time  forward  these  commodities  were  known  as  “coun¬ 
try  pay.”19 

They  were  used  in  all  sorts  of  transactions.  Both  col¬ 
onies  made  contributions  for  poor  scholars  at  Harvard  Col¬ 
lege  in  grain.  When  Connecticut  formed  its  land-buying 
agreement  with  George  Fenwick  in  1645  he  was  paid  by 


by  debtors  to  the  estate,  again  indicating  the  lack  of  money  in  possession 
of  the  author  of  the  will.  Ibid.,  I,  110-252,  passim. 

17  For  such  land  purchases  see  N.  II.  Col.  Rees.,  I,  2,  4,  45;  Atwater,  163- 
64  ;  Hall,  Norwalk ,  20,  31,  35—36  ;  H.  R.  Stiles,  The  History  and  Genealogies 
of  Ancient  Windsor  (2  Vols.,  Hartford,  1891)  I,  128;  S.  Orcutt,  A  History  of 
the  Town  of  Stratford  etc.,  (New  Haven,  1886),  24,  271-72. 

18  N.  II.  Col.  Rees.,  I,  55-56,  120-21  ;  II,  15,  104,  149,  181,  221,  304,  376-77, 
457,  489. 

™  Col.  Rees.  Conn.,  T,  61,  69,  79. 


6  Wisconsin  Academy  of  Sciences,  Arts,  and  Letters. 

being  allowed  to  collect  certain  revenues  in  wheat,  peas, 
rye,  wampum,  and  barley.  In  September  1644  a  proposal 
for  creating  a  joint  stock  trading  company  was  placed  be¬ 
fore  the  commissioners  of  the  United  colonies.  Shares 
were  to  be  bought  with  “money  English  comodities  fitt  for 
Trade  wampom  Beauer  English  corne  or  cattell  fitt  for  the 
Butcher  or  markett.  .  .  .”  The  New  Haven  general  court 
ordered  a  ship  sold  in  1654  “and  that  the  price  .  .  . 

shall  be  paide  in  beefe,  porke,  wheat,  pease,  of  each  a  like 
quantity,  all  of  it  good  and  merchantable.  .  .  John 

Winthrop  wrote  in  1667 — “and  corne  is  not  only  the  proui- 
tion  for  subsistance,  but  that  which  is  in  use  amongst  us 
for  payements  instead  of  money.”20 

One  other  form  of  payment  by  use  of  commodities  is  in¬ 
teresting.  In  March  1663  the  Connecticut  court  ordered 
that  “each  Miller  in  the  Colony  .  .  .  shal  be  allowed 

for  grinding  of  each  Bushell  of  Indian  Corne,  a  twelf  part, 
and  of  other  graines,  a  sixteenth  part.  .  .  .”  This  prac¬ 

tice  obtained  also  in  New  Haven,  and  indicates  again  how 
commodities  were  made  to  take  the  place  of  money.21 

The  commodities  thus  used  fall  into  three  or  four  con¬ 
venient  groups.  Those  of  one  group — beaver  and  wam¬ 
pum — were  derived  through  the  Indians.  The  former  pos¬ 
sessed  more  uses  than  the  latter,  for  beaver  could  be  ex¬ 
changed  in  Europe  or  the  other  colonies,  whereas  wampum 
found  its  market  only  among  the  Indians  and  the  Indian 
traders.  New  Haven  in  1641  made  beaver  legal  tender, 
and  after  1645  received  it  for  rates.22  The  trade  of  the 
colonies  with  England  gave  beaver  its  high  value.  John 
Winthrop  writes  to  his  son  in  1660:  “I  canot  possibly 
promise  any  more  bills  for  you,  for  you  know  all  returnes 
that  will  answer  bills  hither  must  be  mony  or  beavor.”23 
When  New  Haven  sent  Mr.  Gregson  to  England  in  1644 
to  procure  a  charter,  it  called  on  the  town  of  New  Haven 
to  pay  in  £110  in  beaver  for  his  expenses.24  The  scarcity 


20  Col'  Rees.  Conn.,  I,  121,  271-72;  N.  B.  Shurtleff,  D.  Pulsifer  (editors) 
Records  of  the  Colowy  of  New  Plymouth  (12  vols.,  Boston,  1855-1861)  IX, 
22-23;  N.  H.  Col.  Rees.,  II,  74-75;  5  Coll.  Mass.  Hist.  Soc.,  VIII,  119. 

21  Col.  Rees.  Conn.,  I,  393;  N.  H.  Town  Rees.,  II,  167-68,  327-29. 

22  N.  H.  Col.  Rees.,  I,  56,  181-82,  230,  482,  II,  15. 

28  5  Coll  Mass.  Hist.  Soc.,  VIII,  50. 

24  N.  H.  Col.  Rees.,  I,  149-50;  II,  318,  519. 
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of  this  commodity  also  enhanced  its  value.  The  inven¬ 
tories  of  estates  rarely  mention  it,  and  then  only  in  small 
quantities.  It  was  not  used  widely  in  local  transactions. 
After  New  Haven  had  built  a  small  trading  post  for  de¬ 
veloping  the  beaver  trade,  Governor  Eaton  had  to  report 
in  1646  that  they  had  “not  yet  traded  20  skinns  of  beaver 
in  it,  from  the  first  to  this  day,  yet  the  Duch  talke  of  hun¬ 
dreds  nay  thowsands  of  skins.”  Beaver  is  reported  scarce 
in  New  Haven  in  1656,  and  again  in  1660  by  John  Win- 
throp  when  referring  to  the  condition  of  the  colony  as  a 
whole.25 

The  high  value  of  beaver  naturally  created  a  preference 
for  it  as  a  form  of  money.  One  example  will  illustrate. 
Goodwife  Martin  of  New  Haven  town  was  owed  £9  6s  in 
beaver.  The  town  meeting  ordered  that  she  be  paid  £12 
in  wampum,  “wth  wch  she  was  satisfyed,  seeing  it  could  not 
be  other  wise,  but  said  she  had  rather  haue  her  91  in 
beauor  wth  due  forbearanc  then  this  121”  in  wampum.26 

In  the  early  days  wampum  passed  as  readily  as  specie. 
Connecticut  received  it  for  taxes  in  1638,  classing  it  with 
money  and  beaver.  It  was  payable  as  late  as  1650.  New 
Haven  accepted  it  for  rates  from  1643  to  1649,  and  made 
it  legal  tender  in  1645. 27  It  is  mentioned  frequently  in  in¬ 
ventories,  and  appears  in  the  records  of  a  great  many  local 
dealings — often  enough  to  prove  it  one  of  the  main  forms 
of  money  prior  to  1656.28  After  that  date  the  use  of  it  de¬ 
creased.29  The  fur  trade  declined,  and  other  products — - 
meat  and  grain— -became  more  abundant  and  took  its  place 
as  country  pay.  In  1856  wampum  was  referred  to  in  New 
Haven  as  a  drug  on  the  market,  and  in  1659  it  might  be 
used  in  exchanges  with  the  Dutch  but  was  “not  otherise 
tradeable.”30 


25  4  Coll.  Mass.  Hist.  Soc.,  VI,  346  ;  idem,  VIII,  70,  N.  H.  Town  Rees.  I,  303, 
26 Ibid-.,  I,  76-77,  373. 

37  Col.  Rees .  Conn.,  I,  12,  563  ;  N.  H.  Col.  Rees.,  I,  120,  182,  183,  230,  487. 

23  Ibid.,  I,  225-26,  462;  Col.  Rees.,  Conn.,  I,  477-78,  485,  491,  497. 

39  For  evidence  of  wampum  see  N.  H.  Col.  Rees.,  I,  379,  416-17,  436,  441  ;  N. 
H.  Town  Rees.,  I,  1,  9,  29-30,  82,  140,  144-45,  246,  308,  322,  333;  II,  25  ; 
Col.  Rees.  Conn.,  I,  119,  362  ;  C.  J.  Hoadly  (editor)  “Hartford  Town  Votes’' 
Collections  of  the  Connecticut  Historical  Society  (Hartford,  1897)  VI,  77,  95, 
99,  101—02 ;  Wyllys  Payers,  137  ;  F.  M.  Caulkins,  History  of  New  London 
(New  London,  1860)  82,  108. 

30  N.  H.  Toicn  Rees.,  I,  293;  N.  H.  Col.  Rees.,  II,  344. 
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The  use  of  grain  as  money  began  early.  The  grains  com¬ 
monly  used  were  Indian  com,  wheat,  rye,  and  barley. 
Peas  and  beans — called  simply  peas — were  likewise  im¬ 
portant.  New  Haven  received  Indian  corn  for  taxes  be¬ 
tween  1643  and  1653  ;81  Connecticut  from  1640  to  1675, 
making  it  legal  tender  for  all  payments  in  1642.  In  the 
early  days  it  appears  to  have  been  widely  used  as  money  in 
small  transactions.  Occasionally  the  colony  ordered  that 
fines  be  paid  in  corn.82  As  a  form  of  money  it  was  the 
least  desirable  of  the  grains.  After  1650  the  Connecticut 
general  court  usually  provided  that  only  one-third  or  one- 
fourth  of  the  rates  be  paid  in  corn.  As  early  as  1647  the 
prejudice  against  it  had  appeared.  The  Fenwick  contract 
of  that  year  prescribed  payment  of  duties  in  peas,  rye, 
wheat  and  barley,  with  this  proviso-— '‘only  this  present 
yeare,  some  Indian  corne  shall  bee  accepted,  but  as  little 
as  may  bee.  .  .  .”33 

Perhaps  the  most  useful  commodities  were  peas  and 
wheat.  Connecticut  accepted  them  for  rates  in  1642  and 
did  so  regularly  thereafter;  New  Haven  from  1645  on¬ 
wards.84  Debts,  gifts,  legacies,  wages,  salaries,  and  rents 
were  paid  in  them,  court  fines  and  duties  imposed,  and  pur¬ 
chases  and  loans  made  in  one  or  the  other,  and  often  in 
both.33  It  is  quite  clear  that  peas  and  wheat  were  the  pay 
used  when  the  exchange  called  for  a  fairly  large  sum.86 
They  appear  to  have  been  prized  as  money  next  to  coin 
and  beaver.  A  special  rate  levied  in  Connecticut  in  1647 
required  the  towns  to  pay  either  all  or  two-thirds  of  the 


31  Ibid.,  I,  120,  182,  230,  482. 

33  Col.  Rees.  Conn.,  I,  61,  72,  131,  147,  148,  158,  182,  229,  249,  266,  279, 
307,  385,  391,  484,  563,  II,  25,  163,  241  ;  Early  Conn.  Prob.  Rees.,  I,  164  ; 
Caulkins,  New  London,  82  ;  Hartford  Town  Votes,  112  ;  Hall,  Norwalk,  54  ; 
N.  H.  Col.  Rees.,  II,  216  ;  N.  H.  Town  Rees.,  I,  352-53,  II,  252-53  ;  H.  R. 
Stiles,  T$ie  History  of  Ancient  Wethersfield  (2  vols..  New  York,  1904)  I, 
177,  220. 

33  Col.  Rees.  Conn.,  I,  271-72. 

34  Ibid.,  I,  34,  79,  156-158,  229,  249,  266,  279,  285,  307,  385,  391,  415,  II,  25, 
163,  241  ;  N.  H.  Col.  Rees.,  I,  182,  482,  503  ;  II,  15,  46. 

35  Ibid.,  I,  149,  225,  415-18;  II,  25;  Col.  Rees.  Conn.,  I,  119,  131,  143,  162, 
183-84,  484,  491 ;  Early  Conn.  Prob.  Rees.,  I,  104,  164,  182  ;  Hartford  Town 
Votes,  77;  116  ;  N.  H.  Town  Rees.,  I,  16-17,  42,  215,  322,  413  ;  Hall,  Nonealk, 
54;  Stiles,  Wethersfield,  I,  177,  178,  220. 

36  Col.  Rees.  Conn.,  I,  271-72,  460-61;  N.  H.  Town  Rees.,  I.  254,  306,  501; 
Hartford  Land  Distribution,  2,  58-59,  279,  486,  521.  N.  II.  Col,  Rees.,  I,  343  ; 
Hartford  Town  Votes,  115. 
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rate  in  peas  and  wheat- — a  common  practice  thereafter/'7 
On  one  occasion  the  town  of  New  Haven  desired  to  secure 
some  rope  which  could  be  bought  only  with  the  best  kind 
of  money.  Lacking  beaver  and  coin,  the  town  ordered 
each  planter  to  contribute  either  two  pounds  of  hemp  or  a 
half  bushel  of  wheat.38 

Rye  and  barley  were  the  other  grains  used.  Both  Con¬ 
necticut  and  New  Haven  accepted  rye  for  the  rates  after 
1645.  Barley  was  not  made  tax  money  by  either  colony, 
but  it  appears  to  have  been  used  in  private  dealings  as 
frequently  as  rye.39 

A  third  group  of  commodities  consisted  of  live  stock, 
prepared  meat- — beef  and  pork— and  dairy  products.  In 
1641  New  Haven  ordered  that  purchases  and  wages  might 
be  paid  for  in  cattle  “of  any  sort  as  they  shall  be  indiffer¬ 
ently  prized,”  and  from  1640  to  1653  received  cattle  for 
rates.  As  a  result,  live  stock  was  also  used  in  private  ex¬ 
changes.  Connecticut  did  not  take  cattle  for  rates,  and 
there  is  not  much  evidence  indicating  its  use  in  other  deal¬ 
ings.40  Beef  could  be  paid  in  for  rates  in  New  Haven 
after  1649,  and  was  a  common  form  of  money.  Pork  pos¬ 
sessed  a  higher  worth  as  country  pay  than  beef  ;  as  it  con¬ 
tained  the  higher  food  value  per  pound,  it  enjoyed  a  wider 
market  and  demand.  It  was  made  tax-paying  money  by 
New  Haven  in  1649,  and  by  Connecticut  in  1662,  and  con¬ 
tinued  afterwards  to  be  so  used.  It  appears  to  have  been 
prized  as  money  less  than  wheat  and  peas,  but  more  com¬ 
monly  exchanged  than  rye  or  barley.41  On  one  occasion, 
in  1646,  New  Haven  put  butter  and  cheese  on  the  list  of 
money  commodities.  Butter  was  one  of  the  best  media  of 
exchange  in  the  trade  between  Connecticut  and  Massachu- 


31  Col.  Rees.  Conn.,  I,  156. 

5  N.  H.  Town  Rees.,  I,  303. 

39  Col.  Rees.  Conn.,  I,  79,  121,  156,  164,  249,  271-72,  563;  N.  H.  Col.  Rees., 
I,  182,  482,  II,  15  ;  Early  Conn.  Prol).  Rees.,  I,  164  ;  Hall,  Norwalk,  49  ;  N.  H. 
Town  Rees.,  I,  42  ;  322  ;  Stiles,  Wethersfield,  I,  177. 

49  N.  H.  Col.  Rees.,  I,  41,  55-56,  120,  230,  379,  II,  15;  N.  H.  Town  Rees.,  I , 
123,  156-57,  258,  377. 

41  Ibid.,  I,  254,  3,06,  318,  322,  481,  501,  II,  252-53;  N.  B.  Col.  Rees.,  I,  436. 
482,  II,  15,  119,  46,  296,  408;  Col.  Rees.  Conn.,  I,  391,  II,  25,  241;  Early 
Co7m.  Prob.  Rees.,  I,  182  ;  Hall,  Norwalk,  49,  Hartford  Land  Distribution, 
521-22  ;  Caulkins,  New  London,  110. 
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setts  Bay.  But  in  local  transactions  neither  it  nor  cheese 
was  a  favorite  form  of  money.42 

Of  the  commodities  thus  used,  beaver,  the  most  valuable, 
was  generally  scarce.  Wheat  and  peas  circulated  widely 
and  had  a  high  exchangeability.  Pork  and  beef  came  next. 
They  were  usually  classed  together  and  formed  an  im¬ 
portant  element  in  the  early  money  supply.  Rye  and  bar¬ 
ley,  though  good  pay,  always  maintaining  their  value,  were 
not  popular,  nor  were  butter  and  cheese.  Indian  corn  and 
wampum  had  much  in  common.  Both  were  valuable  at 
first,  but  each  lost  its  standing  as  money  as  the  colony  pro¬ 
gressed. 

The  use  of  these  commodities  as  money  produced  many 
problems.  The  monetary  value  of  a  commodity  depended 
on  several  things — the  supply  of  it  within  the  colony,  its 
price  as  fixed  by  the  general  court,  and  the  supply  of  other 
commodities.  Hence  commodity  money  did  not  afford  a 
fixed  standard  of  value.  The  prices  of  a  given  product 
changed  from  time  to  time,  often  by  action  of  the  legisla¬ 
ture.  The  general  courts  of  both  colonies  fixed  the  price 
at  which  the  main  commodities  were  to  be  taken  for  taxes, 
so  that  these  products  always  had  a  legal  as  well  as  a 
market  value.  As  a  general  rule,  nobody  was  forced  to 
accept  such  products  in  private  payments  at  the  value  set 
by  the  colony.  In  the  beginning,  prices  of  money  com¬ 
modities  were  high  but  they  soon  fell  and  remained  stable 
after  1645.43 

The  New  Haven  colony  gave  a  higher  legal  value  to  com¬ 
modities  than  the  standard  prevailing  in  Connecticut,  prob¬ 
ably  because  the  basic  commodities  were  scarcer  in  the 
former  colony  and  this  practice  may  have  served  to  draw 


42 N.  H.  Town  Rees.,  I,  42,  408;  N.  H.  Col.  Rees.,  I,  230;  Hall,  Norwalk, 
230. 

43  Thus  in  Connecticut  the  legal  value  of  wheat  fell  from  4sh  4d  a  bushel 
in  1642  to  4sh  in  1644,  and  peas  and  rye  from  3sh  6d  to  3sh  during  the  same 
years.  These  prices  did  not  change  materially  afterward,  in  either  public  or 
private  dealings.  Indian  corn  by  action  of  the  general  court  in  1638  was 
evaluated  at  5sh  a  bushel,  but  by  1640  had  dropped  to  3sh.  From  2sh  8d  in 
1642  it  fell  to  2sh  6d  in  1644,  where  on  the  average  it  stayed  till  the  time  of 
King  Philip’s  war.  For  evidence  respecting  values  see  Col.  Rees.  Conn.,  I, 
13,  18,  61,  72,  79,  116,  118,  184,  205,  241,  249,  266,  272,  307,  390,  444,  448, 
464,  478,  482,  487,  492,  507-08,  663,  II,  190,  241;  Wyllys  Payers,  74-75;  Hart¬ 
ford  Town  Votes,  77,  112,  486  ;  Early  Conn.  Prob.  Rees.,  I,  104,  141 ;  Hart¬ 
ford  Land  Distribution,  521-22;  5  Coll.  Mass.  Hist.  Soc.,  VIII,  65;  Hall,  Nor¬ 
walk,  49  54. 
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them  in.44  It  appears  that  at  times  commodities  were  ac¬ 
cepted  for  rates  at  different  prices  in  different  towns.  In 
May  1662  a  deputy  of  Stamford  presented  a  proposition 
“about  paying  rates  equally  at  one  price  in  euery  planta¬ 
tion”,  but  the  general  court  did  not  see  cause  “to  make  any 
alteration  in  that  for  ye  prsent”.  Different  units  of  a  com¬ 
modity  were  not  always  equal  in  value,  the  difference  de¬ 
pending  on  the  condition  of  the  product.  Thus  old  Indian 
corn  was  worth  more  than  new,  winter  wheat  more  than 
summer  wheat,  and  blue  and  black  wampum  more  than  the 
white.45  Moreover,  the  settlers  took  advantage  of  the  In¬ 
dians  in  regulating  the  exchange  value  of  certain  products. 
Connecticut  once  evaluated  wampum  shells  at  three  a  penny 
in  trade  with  the  Indians  and  at  four  a  penny  for  other 
transactions,  at  the  same  time  fixing  the  price  of  corn  pur¬ 
chased  from  the  Indians  at  4s  a  bushel  while  allowing  5s 
to  merchants  of  the  colony.46 

The  general  courts  also  attempted  to  control  the  supply 
of  commodities  used  as  money.  At  the  beginning  in  Con¬ 
necticut,  grain  was  scarce  and  the  price  high.  Accord¬ 
ingly  the  towns  made  an  agreement  with  Mr.  Pyncheon 
whereby  he  was  to  supply  them  with  corn  obtained  from 
the  Indians  up  the  river.  Other  persons  were  excluded 
from  this  trade.  An  order  of  February  1638  explains  the 
reason  for  this  bargain:  “wee  conceiue  if  every  man  may 
be  at  liberty  to  trucke  with  the  Indians  vppon  the  River 
where  the  supply  of  Corne  in  all  likeliwood  is  to  bee  had 
to  furnish  or  necessities,  the  market  of  Corne  amonge  the 
Indians  may  be  greatly  advanced  to  the  preiudice  of  these 
plantations.  .  .  .”47 

In  only  a  few  years  this  scarcity  was  followed  by  an 
oversupply,  and  prices  fell.  The  lull  in  immigration  caused 
the  change.  During  the  first  few  years,  the  increasing 

44  Complaint  was  made  in  1657  that  the  legal  price  of  corn  in  New 
Haven  was  too  high.  When  wheat  was  worth  4sh  a  bushel  in  Connecti¬ 
cut,  it  was  worth  5sh  in  New  Haven.  Peas  and  rye  brought  only  3sh  a 
bushel  in  the  former  at  the  time  they  were  worth  4sh  in  the  latter.  Indian 
corn  passed  in  private  dealings  in  New  Haven  at  slightly  higher  prices  than 
in  Connecticut. — N.  H.  Col.  Bees.  I,  182,  175,  362,  482,  500,  II,  15,  104,  149, 
181,  221,  241,  304,  376-77,  410,  457,  489,  542;  N.  H.  Town  Rees.,  I,  213’,  303* 
333-34,  II,  212. 

46  Col.  Rees.  Conn.,  I,  69  ;  N.  H.  Col.  Rees.,  II,  211,  452-53. 

M  Col.  Rees.  Conn.,  I,  12,  13. 

«7 bid.,  I,  11,  14. 
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supply  of  grain  had  been  disposed  of  among  newly  arriving 
settlers  in  return  for  English  products.  The  check  on  im¬ 
migration  closed  this  market  for  surplus  grain  and  cut  off 
the  supply  of  manufactured  goods.  The  effect  on  prices 
and  commodity  money  is  stated  by  Governor  Wyllys  to  the 
effect  that  £100  brought  over  from  England  in  1644  would 
go  farther  than  £300  in  1638. 48 

This  fall  in  values  worked  a  hardship  on  debtors.  If 
property  were  sold  in  order  to  pay  debts,  it  was  under¬ 
valued  in  respect  to  the  property  value  of  the  debt  at  the 
time  it  was  incurred.  In  the  use  of  commodities  as  money 
a  peculiar  condition  arose.  Ordinarily,  prices — including 
the  price  of  land — advance  when  the  value  of  money  falls. 
But  with  country  pay,  the  value  of  land  fell  with  the  fall 
in  value  of  the  money  commodities.  Oversupply  of  grain 
and  falling  prices,  together  with  the  check  on  immigration 
and  lessened  competition  for  lands,  brought  down  their 
value.  What  happened  may  be  illustrated  by  an  imagi¬ 
nary  example.  A  debt  of  £50  made  in  1638  for  the  pur¬ 
chase  of  land  so  evaluated  at  that  time  remained  at  the 
same  nominal  figure  in  1644,  although  the  value  of  the  land 
had  fallen,  say  to  £30.  If  the  purchaser  bought  in  1638, 
he  paid  in  wheat  at  the  rate  of  5s  a  bushel,  or  200  bushels 
in  all.  In  1644,  with  wheat  at  4s  a  bushel,  he  would 
have  to  repay  250  bushels.  But  in  the  meantime  the  value 
of  the  land  had  fallen  to  £30.  Hence  if  he  sold  the  tract 
purchased,  he  would  secure  only  150  bushels.  In  order  to 
secure  the  remaining  100  bushels  he  would  have  to  sell 
other  property  or  perhaps  lose  it  by  distraint.  Naturally 
the  debtor  considered  this  a  hardship.49 

The  general  court  sought  to  remedy  the  unhappy  condi¬ 
tion  of  falling  prices  by  several  measures.  It  prohibited 
the  importation  of  Indian  grown  corn,  and  encouraged  the 
exportation  of  wheat,  rye,  and  peas  to  England  in  the 
hope  of  finding  a  market  for  them  there.50  It  also  made 
the  common  grains  legal  tender  in  the  colony  at  fixed  val¬ 
ues.  The  last  policy  was  inaugurated  in  1641  when  the 
general  court  ordered  that  “whatsoeuT  debts  shall  be  made 


-*«  Wyllys  Papers,  75. 
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wth  in  the  libertyes  of  these  Plantations,  after  the  publish¬ 
ing  of  this  Order,  either  by  labour  of  men  or  cattle  or  con¬ 
tract  for  comodityes,  yt  shall  be  lawfull  for  the  buyer  or 
hierer  to  pay  it  in  marchantable  Indean  corne  at  three  shil¬ 
ling  fower  pence  the  bush* 1 This  order  was  modified 
and  extended  from  time  to  time  so  that  eventually  Indian 
corn,  rye,  peas,  wheat  and  wampum  became  legal  tender.51 

At  the  same  time  the  general  court  regulated  in  detail 
the  wages  of  artisans,  and  thereby  its  control  over  the  eco¬ 
nomic  life  of  the  colony  was  well-nigh  complete.  Some 
dissatisfaction  with  this  policy  appeared.  Laborers  com¬ 
plained  that  merchants  would  not  take  commodities  paid  as 
wages  at  the  rate  at  which  they  had  been  received  by  the 
workmen.  Accordingly,  the  colony  ordered  that  anyone 
selling  commodities  for  corn  should  take  it  at  the  rate  fixed 
by  the  general  court.  That  this  general  policy  did  not 
prove  popular  is  indicated  by  its  abandonment  in  March 
1650  after  the  internal  economic  balances  of  the  colony 
had  been  restored.  Early  in  1653  a  new  shortage  of  pro¬ 
visions  occurred,  and  the  general  court  placed  a  ban  on 
the  export,  without  license,  of  several  commodities,  in¬ 
cluding  peas,  corn,  wheat,  beef,  and  pork.  The  order  was 
repealed  in  March  1663,  thus  ending  the  colony’s  interfer¬ 
ence  with  the  supply  of  basic  commodities  in  its  attempt 
to  secure  a  stable  form  of  money.52 

There  is  another  aspect  of  the  problem — the  disparity 
between  the  legal  value  of  commodities  and  their  value,  on 
the  market,  in  terms  of  English  goods,  coin,  and  beaver. 
John  Winthrop  advised  outcoming  settlers  in  1660  that 
“•  .  .  those  yt  will  fall  into  any  way  of  trade  may  bring 

over  comodities  of  severall  sorts,  as  linins,  woollen,  & 
stuffs,  &  almost  any  kind  of  English  goods,  wch  will  advance 
so  much  as  may  affoard  a  good  living  to  such  as  can  man¬ 
age  matter  of  trade.  .  .  .”53  When  country  pay  was  ex- 


51  Ibid.,  I,  61.  The  order  of  Feb.  1641  was  repealed  in  Nov.  1641.  Ibid., 

I,  69.  In  May  1642  it  was  renewed,  but  the  value  of  corn  was  put  at  2sh  6d 
instead  of  3sh.  Ibid.,  I,  72.  In  a  few  months,  wheat,  rye,  wampum,  peas 
and  corn  constitute  the  list:  wheat  at  4sh  4d,  rye  at  3sh,  corn  at  2sh  8d,  and 
wampum  at  six  a  penny.  Ibid.,  I,  79.  The  schedule  was  changed  in  Feb. 
1645,  peas  and  rye  remaining  the  same,  but  wheat  falling  to  4sh  and  corn  to 
2sh  6d.  Ibid.,  I,  118. 
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changed  for  English  goods,  its  legal  value  had  to  be  dis¬ 
counted.  In  1656  a  New  Haven  town  court  awarded  that 
a  debt  of  £13  in  English  values  be  paid  in  £20  in  com¬ 
modity  money.  Another  record  indicates  that  cattle  sold 
for  purchasing  English  goods  “were  prised  below  ye  ordi- 
narie  price,  in  refference  to  pay  in  England”.  So  it  was 
with  beaver  and  commodities.  In  a  transaction  in  1659, 
£45  in  beaver  had  the  value  of  £61  in  ordinary  country 
pay,  and  in  1662  2s  6d  in  beaver  equalled  3s  in  wampum.54 

As  early  as  1638,  the  difference  between  the  nominal 
values  of  coin  and  commodities  appeared — for  in  that  year 
the  price  of  imported  Indian  corn  was  set  at  5s  6d  a 
bushel  in  money,  at  6s  in  wampum.  The  sale  of  a  certain 
house  was  effected  at  Hartford  in  1664,  the  buyer  agreeing 
to  pay  in  commodities  or  money,  and  “for  what  Shall  be 
payd  in  money  .  .  .  he  is  to  be  alowed  Two  pence  on 

the  Shilling  aduance  between  money  &  wheat  pease  Indian 
Corne  &  porck.  .  .  .”  The  use  of  the  term  “merchant's 
price”  in  contrast  to  the  term  “country  pay”  reveals  this 
disparity  of  values.  A  contract  with  the  New  Haven 
school  teacher  in  1674  states  that  “he  is  to  have  18lb  per 
annum  out  of  the  towne  treasury  at  ye  ancient  towne  price 
.  .  .,  or  if  the  price  be  altered  to  ye  merchts  price  then 

but  16lb  out  of  ye  towne  treasury.”55 

Obviously  the  general  courts  placed  the  legal  value  of  col¬ 
ony  products,  when  used  as  money,  higher  than  their 
market  value  in  reference  to  coin,  beaver,  and  English 
goods.  One  effect  of  this  policy  was  to  drive  hard  money 
away.  It  was  undervalued  in  the  colony;  hence  the  set¬ 
tlers  felt  no  incentive  to  use  it  for  tax  paying  and  other 
local  dealings  when  country  pay  served  as  well. 

The  bulk  and  weight  of  the  commodities  used  as  money 
created  another  problem — that  of  transportation.  In  the 
early  days  in  Connecticut,  each  town  had  to  pay  the  cost 
of  sending  its  tax  money  to  Hartford.  This  led  to  com¬ 
plaints,  and  a  change  in  1651.  The  general  court  then 
stated  that  “it  doth  appeare  .  .  .  that  those  Townes 

that  are  more  remoate  are  at  more  and  greater  charge  in 


SiN.  H.  Town  Rees.,  I,  176-77,  286,  295,  421-23,  480. 
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bringing  the  [ir]  Corne  ...  for  the  ordinary  Coun¬ 
try  Rates,  than  those  Townes  or  persons  that  are  nearer  to 
the  Treasurer”,  and  ordered  each  town  should  be  given  a 
certain  allowance  for  transportation  costs,  determined  by 
its  distance  from  Hartford.  This  rule  stood  during  the 
next  twenty  five  years.  The  colony  in  1663  tried  to  im¬ 
pose  the  charge  of  carrying  the  special  taxes  for  Governor 
Winthrop’s  charter  mission  on  the  towns,  but  soon  had  to 
allow  three  of  them  a  small  sum  toward  the  expense.  This 
sort  of  outlay  was  partly  avoided  after  1670  by  a  law 
which  ordered  that  deputies  should  be  paid  out  of  the  col¬ 
ony  rate  at  the  places  of  their  residence.  New  Haven  did 
not  adopt  the  Connecticut  plan,  for  when  the  suggestion 
was  made  in  1662  that  “ye  charge  of  transport  ...  be 
borne  by  the  general!’ ’  the  court  replied  'They  see  not 
cause  to  make  any  alteration  in  that  for  ye  pTsent”.  In 
private  dealings  the  burden  of  delivering  commodity  money 
rested  on  employers,  debtors,  and  purchasers.56 

After  the  commodities  had  been  delivered  there  arose 
the  further  problem  of  storing  them  for  future  use.  In 
the  towns,  the  tax-collectors  often  kept  the  money  in  their 
own  barns.  Thus  the  Connecticut  legislature  voted  that  it 
“frees  ye  Constable  of  N.  London  and  acquits  him  for  the 
corne  that  he  makes  appears  to  be  burnt,  of  ye  Countreys, 
in  his  house”.  Windsor  built  a  special  barn  for  its  treas¬ 
ury.  Connecticut  in  1667  ordered  “that  what  shall  be 
justly  due  for  the  hyer  of  a  chamber  for  the  keeping  of 
the  Country  Rate  in  the  respective  Townes,  from  the  time 
of  the  gathering  of  it  till  it  is  payd,  it  shall  be  allowed  & 
payd  by  the  Countrye”.  The  train  band  of  Hartford  at 
one  time  collected  Indian  corn  to  the  value  of  £8  10s. 
When  the  treasurer  disposed  of  it  he  put  in  a  claim  of  £1 
10s  “ffor  the  howsing  &  his  bearing  the  wast  of  it  a  11 
moneths” — a  rather  high  banking  charge.57 

Another  serious  defect  of  commodity  money  was  the 
varying  quality  of  its  different  units.  Bad  wampum  early 


50  Col.  Rees.  Conn.,  I,  215,  392,  400,  II,  142 ;  N.  H.  Col.  Rees.,  II,  452  ; 
Hartford  Toivn  Votes,  77  ;  Stiles,  Wethersfield,  I,  220  ;  Hartford  Land  Distri¬ 
bution,  59,  521-22. 
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appeared  on  the  scene.  The  Indians  seem  to  have  made 
counterfeit  beads  of  stone  and  other  “unalowed  mater”, 
which  they  passed  off  on  the  English.  And  the  “English 
Trayders  after  it  comes  to  theire  hands  chosse  out  what 
fitts  theire  markett  &  occasions  &  leaue  theire  Refuge  to 
pass  twoe  and  fro:  in  the  Colonyes”.  The  Indians,  being 
the  best  judges  of  wampum,  refused  to  accept  the  bad; 
hence  it  soon  lost  all  value.  Accordingly,  the  United  col¬ 
onies  recommended  “that  noe  peage  neither  whitte  or 
blacke  bee  payed  or  Rescaiued  but  what  is  strung,  &  in 
som  measure  strung  sutably  Not  smaule  &  great  vncomly 
&  disorderly  mingled  as  formerly.  .  .  .”  Connecticut  em¬ 
bodied  this  suggestion  into  law.58 

New  Haven  had  much  trouble  with  bad  wampum.  In 
1645  the  general  court  provided  that  in  case  of  dispute 
about  the  goodness  of  wampum,  the  parties  were  to  refer 
the  question  to  an  umpire.  The  town  of  New  Haven 
adopted  in  1650  the  recommendations  of  the  Commission¬ 
ers,  but  with  little  avail,  for  in  1652  a  “complaint  was 
made  that  ye  most  of  the  good  wampome  is  chosen  out  and 
sent  away  .  .  .  ,  and  that  litle  other  but  refuse  wam¬ 

pome  passes  in  ye  Towne  for  payement  of  workemen  debts 
and  other  occasions.  .  .  .”  An  alarming  condition  had 

already  arisen  in  the  church,  for  it  had  been  reported  that 
what  wampum  “goes  too  &  fro,  is  so  bad,  that  men  cannot 
paye  it  way  but  it  is  returned,  and  some  refuse  to  take  it 
at  all,  and  the  deacons  informed  the  Court  that  ye  wam¬ 
pome  that  is  put  into  the  Church  Treasury  is  generally  so 
bad,  that  the  Elders  to  whom  they  pay  it  cannot  paye  it 
away  but  it  is  returned  to  them  againe”.  This  “corrupt 
frame”  and  “respect  wthdrawne  from  so  bounden  a  duty” 
persisted  until  the  town  meeting  ordered  that  bills  and 
silver  be  paid  into  the  church  treasury  instead  of  wam¬ 
pum.59 

The  defect  of  meat  and  grain  as  money  was  somewhat 
different.  Pay  once  good  might  deteriorate,  and  this  con¬ 
dition  had  to  be  guarded  against.  One  precaution  was  the 
stated  requirement  that  the  commodity  be  merchantable, 
or  fit  for  the  market,  or  that  “the  corn  ...  be  Sweet 


58  Plym.  Col.  Rees.,  IX,  136-37;  Col.  Rees.  Conn.,  I,  546. 
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&  clean  &  euery  way  well  conditioned”.  That  bad  meat 
and  grain  often  found  their  way  into  use  is  indicated  by 
several  acts  of  the  general  courts  designed  to  preserve  the 
quality  of  the  products.  New  Haven  directed  in  1655 
that  “during  this  time  of  the  scarcitie  of  salt,  no  man  in 
the  jurisdiction  shall  paye  to  the  treasurer  any  flesh  for 
rates  vnless  he  haue  salt  to  pack  it  vp  or  be  willing  to 
receiue  it,  haueing  due  meanes  to  dispose  of  it  to  some 
to  whom  the  jurisdic.  is  indebted,  and  that  ...  no 
beefe  be  paid  for  rates  at  aboue  two  penc  three  farthings 
a  pound,  and  porke  at  three  penc  three  farthings,  vnless  it 
be  paid  with  tallo  and  suit  round,  and  then  it  shall  goe  at 
three  penc  and  foure  pence,  and  if  it  be  paid  in  barrells,  it 
is  to  be  after  the  same  proportion”.  Likewise  the  colony 
enacted,  in  1654,  that  “in  euery  plantation  .  .  .  there 

shall  be  a  viewer  of  corne,  that  in  case  of  differrenee  may 
judg  whether  it  be  well  dressed  and  merchantable  or  no, 
wch  man  is  to  be  chosen  by  each  plantation,  and  shall  bee 
vnder  oath  to  judg  faithfully  when  called  to  it,  and  is  to 
be  paide  for  his  time  spent  and  paines  therein  by  him  whose 
corne  is  faulty,  or  who  vnnecessarily  occasions  the  trouble”. 
Connecticut  adopted  the  same  device  in  1674,  extending  it 
to  pork  as  well  as  grain.60 

Commodity  money  lent  itself  to  still  another  abuse.  It 
frequently  happened  that  when  contracts  were  made,  one 
party  promised  to  pay  in  a  specifically  named  commodity. 
But  when  the  time  of  payment  arrived,  the  debtor  found 
himself  without  the  designated  form  of  money.  If  he  of¬ 
fered  some  other  commodity  in  exchange,  the  creditor 
might  refuse  to  take  it.  When  this  happened,  both  parties 
felt  themselves  aggrieved.  The  debtor  may  have  tried  to 
secure  the  right  money,  but  failing  did  the  next  best  thing 
and  offered  what  he  had.  But  the  creditor  naturally  re¬ 
fused  to  take  an  inferior  form  of  pay.  Hence  many  cases 
of  this  kind  came  into  the  local  courts  for  decision,  and  in 
1660  Connecticut  protected  creditors  by  ordering  that  “In 
consideration  of  much  inconvenience  that  appeares  to  acrew 
to  many”  because  debtors  had  “not  attayned  their  end  in 


80 Hartford  Land  Distribution ,  59;  N.  H.  Col.  Rees.,  II,  98,  154;  Col.  Rees. 
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satisfying  creditors  in  a  sutable  way,  according  to  ye  nature 
of  contracts  or  bargaines,  men  conveighing  away  the  kind 
of  pay  that  many  times  is  preingaged”,  it  was  lawful  for 
such  creditors  to  secure  an  attachment  on  the  property  of 
the  debtors,  “the  valuation  whereof  shalbe  regulated  ac- 
cordinge  to  ye  worth  and  nature  of  ye  pay  contracted  for.”61 

An  additional  limitation  of  commodity  money  lay  in  the 
fact  that  at  times  it  was  powerless  to  buy  rare  and  excep¬ 
tionally  valuable  articles.  The  New  Haven  town  physician 
reported  that  medical  supplies  could  not  be  obtained  with 
ordinary  country  pay.  In  the  same  town,  in  1656,  the  con¬ 
tractor  for  building  a  new  bridge  “informed  that  aboute 
these  workes  there  will  want  ropes,  wch  are  not  in  the 
Towne,  nor  can  be  procured  but  for  beauour,  or  siluer. 
.  .  .  .”  Gunpowder  belonged  in  this  class  of  rare  com¬ 

modities.  John  Winthrop  writes  in  1667 :  “I  wish  allso 
that  we  could  say,  that  we  had  ammunition  to  spare,  or 
knew  how  to  supply  our  selues  with  more”,  and  again  in 
1674  he  suggests  to  his  son  “If  you  could  light  vpon  some 
way  of  procuring  a  barrell  of  good  gunpowder  it  might  be 
well,  but  doe  not  ingag0  mony  for  it.”62 

Since  the  exchangeability  of  country  pay  depended  on  its 
market,  its  usefulness  as  money  was  limited  by  the  extent 
of  that  market.  It  was  useless  in  direct  English  exchange 
because  it  had  no  market  in  England.  Winthrop  states 
the  difficulty  thus:  “The  ordinary  estates  wch  we  have  in 
plantations  cahot  readily  be  converted  into  such  as  may 
suit  correspondence  wth  Europe,  or  carying  on  such  works 
as  require  the  labour  &  helpe  of  such  artifcers  &  workmen, 
who  expect  pay  of  the  comodities  of  England,  or  such  as 
will  presently  procure  them.  .  .  .”63 

The  defect  was  widely  recognized  and  many  attempts 
were  made  to  correct  it.  The  Connecticut  general  court 
sought  to  develop  a  trade  in  cotton  and  the  local  produc¬ 
tion  of  hemp  for  use  in  direct  exchanges  with  England, 
and  in  1651  encouraged  Winthrop  in  his  search  for  min¬ 
erals — lead,  copper,  tin,  alum,  vitriol — promising  him  the 


01  Ibid.,  I,  349,  Early  Conn.  Prob.  Rees.,  I,  138;  Caulkins,  New  London , 
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lands,  woods  and  waters  for  two  or  three  miles  around  the 
mines  he  discovered.  He  speaks  of  the  prospects  for  fu¬ 
ture  production  as  they  appeared  to  him  in  1660,  listing 
tobacco-raising,  fishing,  mining,  lumbering  and  shipbuild¬ 
ing  as  industries  that  would  yield  in  foreign  exchange. 
Finally,  the  general  court  extended  a  blanket  encourage¬ 
ment  to  promoters  of  new  commodities  when  it  enacted  in 
1665  that  if  any  person  discovered  a  new  product  which 
might  “be  of  use  for  ye  Countrey  for  bringing  in  a  supply 
of  goods  from  forreigne  parts,  that  is  not  as  yet  of  vse  or 
raised  amongst  vs,  he  yl  discouers  it  shal  haue  ye  benefit 
thereof.  And  ye  commodity  shalbe  regulated  according  to 
ye  mind  of  ye  Court,  and  due  incouragenfi  shalbe  granted 
to  ye  adventurers  herein.”64 

The  shortage  of  money  was  offset  to  some  extent  by  sev¬ 
eral  practices  of  the  early  time.  The  New  England  land 
system  tended  to  minimize  the  use  of  money.  The  original 
grants  were  made  without  cash  payments.  The  common 
lands  were  neither  sold  nor  rented.  Often  the  towns  paid 
part  of  the  salaries  of  ministers  by  land  grants.65  Con¬ 
necticut  rewarded  veterans  of  the  Pequot  war  with  land 
bounties.  Between  1663  and  1671,  29  grants  were  made, 
bestowing  1810  acres  on  survivors  or  their  heirs.66  The 
ordinary  military  officers  of  the  colony  seem  to  have  been 
remunerated  in  the  same  way.  Such  grants  appear  from 
1660  onwards.  They  gave  to  sergeants,  lieutenants,  en¬ 
signs,  captains  and  majors  tracts  varying  from  50  to  400 
acres.67  During  the  first  decade  in  Connecticut,  civil  offi¬ 
cers  were  not  paid  for  their  services— -another  means  of 
avoiding  the  use  of  money.  After  1648  salaries  were  paid 
to  the  governor,  deputy  governor,  and  treasurer,  but  they 
were  small  and  designed  to  compensate  for  expenses  in¬ 
curred  rather  than  for  services  performed.  The  general 
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Col.  Rees.,  I,  42  ;  N.  H.  Town  Rees.,  II,  230,  291-92. 

MCol.  Rees.  Conn.,  I,  413,  II,  162,  147,  149,  150,  151,  154,  187. 

34  such  grants  appear  between  1660  and  1675.  The  total  number  of  acres 
bestowed  reached  the  figure  of  6530.  Ibid.,  II,  74,  77,  86-87,  90,  91,  100,  101, 
113,  123,  133,  160,  171,  193,  194,  196,  200,  214,  230,  241,  246,  251,  254,  376, 
377,  391. 
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court,  after  the  charter  had  been  secured,  granted  tracts 
of  land  varying  from  600  to  200  acres  to  governors,  deputy 
governors,  secretaries,  and  assistants.  Such  grants  must 
be  regarded  as  compensation  for  the  arduous  duties  per¬ 
formed  by  these  officials  in  the  17th  century.08 

Land  grants  often  discharged  miscellaneous  debts.  Thus 
New  London  voted  one  of  its  deacons  a  piece  of  land  “which 
is  for  his  satisfaction  for  his  journey  to  Boston”,  and  Con¬ 
necticut  gave  one  John  Ginings  40  acres  “for  his  service 
in  attending  the  members  of  this  Court”.  Land  grants 
were  the  most  common  form  of  subsidy  extended  to  semi¬ 
public  projects  such  as  mills,  iron-works,  ferries,  and 
bridges.09 

Occasionally  the  colonies  avoided  the  use  of  money  by 
allowing  exemption  from  taxes.  Connecticut  in  1666 
granted  that  one  Edward  Higby,  for  making  a  certain  road, 
should  have  his  property  free  from  the  country  rate  for 
two  years.  In  1669,  persons  whose  estates  were  wholly 
engaged  in  the  New  Haven  iron-works  were  exempted  from 
taxes  for  a  period  of  seven  years — the  advantage  to  the 
colony  to  come  from  a  supply  of  “good  iron  and  well 
wrought,  according  to  art”.  That  this  practice  prevailed 
in  New  Haven  appears  from  a  request  made  in  1658  that 
“it  might  be  propounded  by  ye  Deputies  to  ye  Generali 
Court,  yfc  henceforward  when  there  shall  be  any  allowance 
given  to  men  for  publique  service,  yt  it  might  be  don  some 
other  way  .  .  .  but  that  rates  might  be  paid  by  all 

men  according  to  or  orders  in  yl  behalf.”70 

Another  elimination  of  money  was  effected  through  the 
payment  of  debts.  The  colonists  did  a  great  deal  of  busi¬ 
ness  on  credit.  Many  estates,  when  settled,  proved  to  be 
debtor  to  more  than  a  score  of  persons,  and  the  amount 
owed  often  equalled  the  value  of  the  property  on  hand. 
But  these  debts  were  not  always  paid.  In  some  cases,  cred¬ 
itors  cancelled  or  reduced  debts  out  of  regard  for  the  family 


68  Between  1643  and  1675,  20  grants  were  made,  totalling  8,370  acres. 

60  S.  L.  Blake,  The  Early  History  of  the  First  Church  of  Christ,  New  Lon¬ 
don  (New  London,  1897)  120  ;  F.  M.  Caulkins,  History  of  Norwich,  (Hartford, 
1866)  59;  Col.  Rees .  Conn.,  I,  223,  II,  78,  98,  111-112,  147-48;  N.  H.  Town 
Rees.,  I,  242,  279,  II,  35,  249,  302. 

’"Ibid.,  I,  316,  321,  357;  N.  H.  Col.  Rees.,  II.  17,  302;  Col.  Rees.  Conn.,  II, 
52-53,  91,  108,  238. 
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of  the  deceased  In  others,  debts  were  paid  out  of  goods, 
for  the  estates  did  not  possess  the  coin  wherewith  to  dis¬ 
charge  them.71  It  often  happened  in  ordinary  dealings 
that  one  person  would  pay  a  debt  of  his  creditor,  thus  dis¬ 
posing  of  two  debts  with  one  remittance.  A  splendid  ex¬ 
ample  of  this  occurred  in  New  Haven.  The  colony  was  in¬ 
debted  to  the  keeper  of  the  town  inn,  the  town  was  in¬ 
debted  to  the  colony,  and  the  citizens  would  soon  be  in¬ 
debted  to  the  town  for  taxes.  Accordingly,  the  town  or¬ 
dered  that  all  three  debts  should  be  cancelled  if  several  tax 
payers  would  furnish  the  innkeeper  “with  aboute  forty 
bushell  of  wheat  and  some  rye.”72 

Many  of  the  wealthier  men  had  incomes  from  English 
estates  which  supplied  them  with  goods  without  any  ex¬ 
change  of  money  in  the  colony.73  Quite  frequently  men¬ 
tion  of  such  estates  appears,  but  rarely  is  the  income  given. 
The  son  of  Governor  Haynes  wrote  in  1675 :  “It  is  suffi¬ 
ciently  knowne  how  chargeable  the  government  was  to  the 
magistrates  in  that  first  planting  wherein  my  father  bore 
a  considerable  part  to  the  almost  ruin  of  his  family  .  .  . 

for  he  has  transmitted  into  these  parts  between  7000  and 
8000  pounds.”74  It  also  happended  that  colonists  and  co¬ 
lonial  projects  were  granted  legacies  by  Puritan  friends  in 
England.75 

That  a  large  part  of  such  gifts  and  investments  came 
over  in  goods  instead  of  money  appears  from  the  financial 
records  of  Governor  Wyllys.  The  Governor  owned  prop¬ 
erty  in  England  and  his  son  George  acted  as  his  agent 
there,  making  sales,  collecting  rents  and  debts,  buying  Eng¬ 
lish  goods  and  sending  them  to  his  father.  The  English 
property  of  the  Governor  netted  approximately  £2860.  Of 
this  sum,  £400  was  sent  over  to  Connecticut  in  money  and 
£800  in  bills  of  exchange  bought  for  his  father's  use.  On 


71  Early  Conn.  Prob.  Rees.,  I,  27-28,  32,  150-51,  183,  189,  251-52,  253;  N. 
H.  Town  Rees.,  I,  375,  418,  471-72,  519-20,  522,  II,  252-53. 

73  2V.  II.  Town  Rees.,  I,  293,  For  other  examples  see  Atwater,  212-13; 
Hartford  Town  Votes,  42-43,  59  ;  Hartford  Land  Distribution,  407-8  ;  Caul- 
kins,  New  London,  110;  N.  H.  Town  Rees.,  I,  14,  71,  77,  135,  215,  184,  195 
421,  II,  258. 

73 Ibid.,  II,  80-81,  104;  Early  Conn.  Prob.  Rees.,  I,  198,  184;  4  Coll.  Mass. 
Hist.  Soc.,  VI,  43-45  ;  R.  C.  Norton,  The  Governors  of  Connecticut  (Hartford, 
1905)  7-8;  Wyllys  Papers,  38,  75,  96,  121;  Col.  Rees.  Conn.,  I,  395. 

74  Norton,  Governors  of  Conn.,  1-3. 

78  N.  H.  Town  Rees.,  I,  358,  II,  129,  231. 
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the  other  hand,  goods  and  servants  costing  £740  were  sent 
out,  and  debts  contracted  by  Governor  Wyllys  to  the  extent 
of  £920  were  paid  in  England.  Thus  of  the  £2860  realized, 
£1660  came  to  New  England  in  the  form  of  English  goods 
and  servants,  without  the  exchange  of  any  money  within 
the  colony.  The  debts  of  Governor  Wyllys,  contracted  in 
both  England  and  the  colony,  were  paid  by  his  agent  to 
merchants  in  England.  The  Governor  even  purchased  in 
excess  of  his  assets  and  became  indebted  to  his  son  for 
about  £400.  This  debt  was  eventually  paid  by  Mrs.  Wyllys 
after  the  death  of  the  Governor  when  she  sold  her  share 
in  the  family  estate  in  England  to  her  step-son  and  cred¬ 
itor.76 

The  defense  system  of  the  colony  in  the  early  days  tended 
to  minimize  the  use  of  money.  All  male  residents  between 
the  ages  of  sixteen  and  sixty  were  required  to  bear  arms 
and  train  for  a  certain  number  of  days  each  year.  Thus 
the  colony  maintained  a  permanent  fighting  force  without 
hiring  soldiers  in  time  of  peace.  Each  soldier,  moreover, 
had  to  supply  his  own  arms  and  military  stores.  This 
feature  of  defense  policy  appeared  at  the  very  start  in 
Connecticut,  and  was  carefully  defined  in  the  code  of  1650. 
At  that  time,  members  of  the  train  band  had  to  have  ready 
for  use  a  good  musket  or  other  gun,  a  sword,  rest,  and 
bandoleer.  Every  man  in  the  colony,  even  though  exempt 
from  training,  was  required  to  have  on  hand  a  stated 
amount  of  powder,  bullets,  and  match.  The  way  deficien¬ 
cies  were  made  up  illustrates  how  this  practice  eliminated 
the  use  of  money.  If  a  person  lacked  the  required  arms, 
he  was  called  upon  to  pay  corn  or  goods  sufficient  for  buy¬ 
ing  his  allotment.  Or,  if  because  of  poverty  he  failed  to 
supply  himself,  the  law  held  that  he  should  be  equipped, 
and  put  to  work  by  a  magistrate  in  order  to  pay  for  what 
he  had  received.77  It  is  true  that  the  colony  and  the  towns 
maintained  a  small  public  supply  of  ammunition,  but  the 
chief  burden  of  defense  fell  on  the  soldier-settlers,  and  thus 
the  colony  avoided  the  payment  of  money  for  this  import¬ 
ant  service. 


*  Wyllys  Papers,  9,  10,  11,  14,  15,  17,  18,  27-53,  69-70,  74,  99,  108-09,  112. 
77  Col.  Rees.  Conn.,  I,  542,  544.  For  other  evidence  see  Ibid.,  I,  16,  165,  II, 
19-20,  45— *46,  181  ;  N.  H.  Col.  Rees.,  I,  25-26,  97,  131,  503,  II,  219,  602. 
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The  same  plan  served  for  the  local  police.  In  both  col¬ 
onies  the  law  required  that  each  town  maintain  a  night 
watch.  Every  member  of  the  train  band  was  expected  to 
perform  this  duty,  supplying  his  own  arms  and  receiving 
no  pay.  The  number  of  the  watchmen  varied,  depending 
on  the  dangers  of  the  time.  The  question  of  payment  for 
this  work  arose  in  New  Haven  in  1653.  The  town  of 
Stamford  reported  that  it  had  to  maintain  a  watch  during 
the  day  time,  and  at  great  cost,  because  the  soldiers  were 
being  paid.  On  appealing  to  the  general  court  for  aid,  the 
court  replied  that  payment  for  this  work  was  contrary  to 
custom  but  granted  the  town  a  small  sum  in  view  of  its 
frontier  position.  The  problem  does  not  appear  to  have 
arisen  again.78 

In  the  labor  system  of  the  colony,  money  occupied  a  place 
of  minor  importance.  Indian  and  negro  slaves  of  course 
did  not  receive  wages.79  Boys  were  commonly  bound  out 
as  apprentices.  By  this  means,  workmen  secured  help  at 
reasonable  rates  and  the  community  was  freed  from  the 
charge  of  maintaining  orphan  children.  The  labor  of  the 
apprentice  was  paid  for  in  food,  clothing,  shelter,  medical 
care,  and  education,  together  with  a  small  money  payment 
at  the  close  of  the  term  of  apprenticeship.  In  other  cases, 
boy  servants  were  sent  over  from  England.  The  hiring 
of  such  a  servant  called  for  an  initial  payment  to  cover  the 
cost  of  sending  him  to  the  colony,  but  the  payment — £8  or 
so — was  small  in  comparison  with  the  amount  of  service 
given.  The  practice  of  apprenticing  children  was  an  im¬ 
portant  feature  of  the  economic  life  of  Connecticut  and 
helped  to  fill  the  void  caused  by  the  absence  of  hard  money.80 


Ibid.,  II,  16,  603  ;  Col.  Rees.  Conn.,  I,  560. 

79  They  however  formed  an  unimportant  group,  their  number  in  1680  be¬ 
ing  estimated  officially  at  not  more  than  thirty.— J.  H.  Trumbull  (editor) 
Memorial  History  of  Hartford  County  (2  vols.,  Boston,  1886)  I,  319.  For 
data  on  negro  and  Indian  servants  see  W.  C.  Fowler,  Tihe  Historical  Status 
of  the  Negro  in  Connecticut  (Charleston,  S.  C.,  1901)  3,  45,  20;  Col.  Rees. 
Conn.,  I,  349  ;  Hartford  Land  Distribution,  523,  Blake,  First  Church  New 
London,  130  ;  Huntington,  Stamford,  72  ;  N.  H.  Col.  Rees.,  I,  335,  N.  II.  Town 
Rees.,  I,  8. 

80  For  terms  of  apprenticeship  see  Early  Conn.  Prob.  Rees.,  I,  94,  114,  142  ; 
Orcutt,  Stratford,  267  ;  Col.  Rees.  Cornu,  II,  76  ;  Hartford  Town  Votes,  175  ; 
N.  H.  Col.  Rees I,  365,  II,  384  ;  N.  H.  Town  Rees.,  I,  89-90,  112,  129,  200, 
167,  249,  312,  361-63,  368-69,  385,  504,  II,  59-60,  63,  80,  236,  237;  5  Coll. 
Mass.  Hist.  Soc.,  VIII,  67. 
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Indentured  adult  servants  met  the  same  need.  The  laws 
of  New  Haven  mention  servants  “not  receiving  wages”. 
Items  in  the  codes  of  both  colonies  indicate  that  the  in¬ 
dentured  status  was  a  common  thing.81  The  local  records 
reveal  a  strong  determination  on  the  part  of  the  settlers 
to  force  servants  to  fulfill  their  contracts,82  and  show  that 
they  were  of  high  importance  in  the  life  of  the  colony.83 

Many  servants  were  sent  over  as  such  from  England. 
George  Wyllys  supplied  his  father  with  nine  in  the  years 
1640-1643,  usually  paying  in  England  for  their  passage  to 
America.84  When  the  passage  was  paid  in  England  it 
often  amounted  to  securing  labor  without  a  money  ex¬ 
change  in  the  colony.  Moreover,  wages  afterward  were 
partially  paid  through  the  practice  whereby  the  master  fed, 
clothed,  housed,  and  cared  for  his  servant  during  the  time 
of  the  indenture. 

In  such  cases  what  the  master  gave  his  worker  took  the 
place  of  money.  In  other  cases  labor  was  used  as  a  sub¬ 
stitute.  New  Haven  colony  ordered  in  1641  that  commodi¬ 
ties  might  be  purchased  and  wages  paid  in  labor.  Hart¬ 
ford  gave  a  blanket  authority  to  the  townsmen  to  call  out 
“the  teames  or  psons  of  anie  of  the  inhabitants”  for  work 
on  projects  “that  doe  conserne  the  whole”.  The  towns 
usually  required  all  able  bodied  men  to  work  a  few  days 
each  year  on  the  highways.  In  1674,  the  general  court  de¬ 
fined  a  former  law  so  as  to  make  “such  as  are  of  sixteen 
yeares  and  upwards  till  sixty”  liable  for  this  service.85  The 
general  government  and  the  towns  at  different  times  pro¬ 
vided  that  the  labor  of  the  settlers  be  used  for  building 
bridges,  improving  harbors,  repairing  meeting-houses, 
erecting  mills,  constructing  dams,  and  clearing  the  town 


81  Col.  Rees.,  Conn.,  I,  539,  N.  H.  Col.  Rees.,  II,  360,  582,  601. 
sa Ibid.,  I,  380,  146-47,  II,  318-19;  N.  H.  Town  Rees.,  I,  13,  179,  192,  334-35, 
425,  427,  428-29,  476-77,  II,  23  ;  Early  Conn .  Prob.  Rees.,  I,  29,  112,  116,  44, 
124,  164,  165,  159,  177,  196  ;  Col.  Rees.  Conn.,  I,  446  ;  Orcutt,  Stratford,  Ill. 

^Atwater,  153—54;  Col.  Rees.  N.  H.,  I,  26,  II,  489;  Baldwin,  Theophilus 
Eaton,  23  ;  N.  II.  Town  Rees.,  I,  1,  3,  13,  46-47,  50,  58,  125,  277,  283,  477  ;  II, 
52,  91-92,  148,  186.  3  Coll.  Mass.  Hist.  Soc.,  X,  12-13. 

81  Wyllys  Papers,  11,  17,  52.  For  other  items  see  5  Coll.  Mass.  Hist.  Soc., 
VIII,  240  ;  N.  H.  Toivn  Rees.,  I,  482  ;  Orcutt,  Stratford,  122-23. 

86  N.  H.  Col.  Rees.,  I,  55,  227,  231;  Col.  Rees.  Conn,,  II,  229;  Caulkins, 
Norwich,  62;  Hartford  Town  Votes,  55,  69,  71,  75,  81,  82.  N.  H.  Town  Rees., 
I,  202;  II,  321,  326,  296. 
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lands  for  cultivation.8*  Compulsory  labor,  however,  had  its 
drawbacks.  Complaints  arose  in  New  Haven  that  laborers 
for  the  mill  did  not  appear  at  the  appointed  times,  and  that 
the  burden  of  a  uniform  labor  tax  rested  too  heavily  on  the 
poor.  Consequently,  the  town  ordered  that  rates  be  levied 
“according  to  euery  mans  proportion,  wch  is  to  be  paid, 
either  in  laboure  or  in  other  pay,  such  as  shall  sute  ye 
worke.  .  .  .”87  In  this  practice  of  compulsory  labor  we 

see  another  means  by  which  the  local  governments  got 
along  without  money.  In  the  bargain  the  settlers  often 
voluntarily  gave  their  labor  without  a  money  return — par¬ 
ticularly  at  house-raisings,  at  huskings,  and  when  misfor¬ 
tune  disabled  a  neighbor  for  caring  for  his  fields.88 

All  of  the  practices  just  described  bear  witness  to  a  dis¬ 
tressing  shortage  of  coin.  This  shortage  was  offset  to 
some  extent,  however,  by  the  use  of  commercial  paper — 
both  bills  of  exchange  and  local  notes.  The  latter  appear 
to  have  been  particularly  common  in  New  Haven.  The 
codes  of  both  colonies  held  that  a  debt  due  on  a  bill  when 
assigned  to  another  person  “shall  be  as  good  a  debt,  and 
estate  to  the  Assignee”  as  to  the  assigner,  and  declared  it 
lawful  for  the  assignee  to  sue  for  the  debt  “as  fully  as  the 
Original  Creditor  might  have  done.”89  The  town  of  New 
Haven  in  1651  ordered  all  planters  to  put  silver  or  bills 
into  the  church  collection.  About  the  same  time  we  find 
the  Connecticut  court  appointing  two  men  to  act  for  each 
of  the  towns  “to  receive,  allowe  &  signe  to  the  Treasurer, 
such  bills  of  debts  from  ye  Country  to  any  particular  per¬ 
son  as  shall  bee  brought  in  to  them  in  theire  severall 
Townes.”90 

These  and  other  bits  of  evidence  reveal  several  things. 
The  debt  recorded  in  the  bill  generally  did  not  exceed  £50. 
Frequently  payment  was  required  in  a  specified  form — in 
beaver,  wampum,  goods,  or  country  pay,  but  not  in  money. 
The  bills  did  not  bear  interest,  but  the  creditor  could  col- 


86 Ibid.,  I,  177-78,  188,  200,  204,  228,  234,  279-80,  336-37,  348,  356,  II,  296; 
N.  H.  Col.  Rees.,  I,  143  ;  Col.  Rees.  Conn.,  I,  417,  II,  139  ;  Atwater,  158-59  ; 
Hall,  Norwalk,  49,  50—51 ;  Caulkins,  Norwich,  61. 

87  N.  II.  Town  Rees.,  I,  354-56,  391. 

88  Ibid.,  II,  238;  Atwater,  374,  380. 

89 N.  H.  Col.  Rees.,  II,  574-75;  Col.  Rees.  Conn.,  I,  512. 

90  Ibid.,  I,  273,  N.  H.  Town  Rees.,  I,  98. 
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lect  damages  if  he  were  not  paid  within  the  stated  time. 
Most  important,  the  bills  were  transferable,  and  conse¬ 
quently  served  as  money  if  the  original  debtor  and  other  as- 
signers  were  men  of  good  standing  in  the  colony.91 

The  bills  of  exchange  used  fall  into  two  groups.  One 
type  of  bill  was  drawn  by  a  colonist  on  an  English  agent, 
used  for  a  local  purchase,  sent  over  to  England  by  the  ac¬ 
ceptor,  and  paid  there  by  the  drawer's  agent,  or  by  goods 
shipped  in  by  him  from  the  outside.92  The  other  type  of 
bill  was  bought  in  England  by  a  colonist  or  his  agent.  It 
was  drawn  on  an  English  merchant  or  a  colonist  in  Amer¬ 
ica,  sent  over  to  Connecticut,  used  to  purchase  outside 
goods,  and  paid  in  either  England  or  America,  according 
to  the  residence  of  the  drawee.93  George  Wvllys  consid¬ 
ered  the  bill  of  exchange  the  safest  means  of  remittance 
between  England  and  the  colonies.  The  money  value  of 
bills  usually  did  not  exceed  £300  or  fall  below  £50. 94  Only 
certain  forms  of  pay  could  purchase  them.  Thus  John 
Winthrop  wrote  to  his  son  in  1658:  “I  canot  possibly 
promise  any  more  bills  .  .  .,  for  you  know  all  returnes 
that  will  answer  bills  hither  must  be  mony  or  beavor,  wch 
I  am  not  in  any  way  of  procuring  ...  I  being  in  no 
way  of  trade.  .  .  .”  He  wrote  again  in  1660  that  bills 

were  very  difficult  to  obtain,  and  advised  newcomers  to 
bring  them  to  the  colony — “to  be  paid  heere,  by  wch  they 
may  also  have  10  or  12  or  15H  advantage,  as  they  can 
agree."95 

Governor  Winthrop  directed  a  good  part  of  his  economic 
interests  and  pursuits  to  solving  the  problem  of  a  deficient 
money  supply.  Among  other  things  he  reflected  on  a  proj¬ 
ect  for  creating  a  paper  money.  By  1660,  the  prospects 
for  England's  securing  precious  metals  directly  from  her 
colonies  had  been  pretty  well  shattered.  Hence  traders  and 
promoters  were  turning  in  other  directions  for  substitutes. 


91  Ibid.,  I,  71,  122,  203,  204,  229,  195-196,  235-36,  262,  285-86,  294,  367-68, 
377,  382,  480  ;  Early  Conn.  Prob.  Rees.,  I,  110,  140 ;  N.  H.  Col.  Rees., 
II,  274,  275,  417;  Wyllys  Payers,  80. 

M Ibid.,  9,  35,  38,  39,  40,  53,  80;  Early  Conn.  Prob.  Rees.,  I,  125;  4  Coll. 
Mass.  Hist.  Soc.,  VI,  371,  87. 

93  Wyllys  Payers,  14-15,  17,  42,  50,  56,  109,  113,  115. 

94  Ibid.,  81. 

93  5  Coll.  Mass.  Hist.  Soc.,  VIII,  50,  66,  70. 
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Among  persons  interested  in  such  things  was  William  Pot¬ 
ter,  who  published  in  1650  a  work  which  he  called  The 
Key  to  Wealth.  Governor  Winthrop  possessed  a  copy  of 
this  book,  and  we  find  him  interested  in  establishing  a 
bank  somewhat  along  the  lines  of  Potter’s  ideas.  When 
he  went  to  England  on  the  charter  mission,  he  presented  the 
subject  before  the  Royal  Society.  Unfortunately,  no  full 
account  of  his  plan  has  survived,  but  from  Potter’s  book 
and  from  scattered  passages  in  the  Governor’s  correspond¬ 
ence  some  conception  of  it  may  be  formed. 

Winthrop  apparently  believed  that  money  was  simply  an 
evidence  of  wealth.  As  neither  gold  nor  silver  mines  had 
been  found  in  America,  the  colonies  were  in  the  predica¬ 
ment  of  having  their  actual  wealth  increase  faster  than  its 
monetary  equivalent.  They  needed  money  for  the  sake  of 
trade,  for  the  volume  of  trade  depended  largely  on  the 
amount  of  money  available  for  exchanges.  He  felt  that  a 
money  could  be  created  which  would  meet  their  needs. 
This  new  money  should  take  the  shape  of  securities,  based 
on  property,  and  issued  by  a  group  of  individuals  forming 
a  bank.  Such  a  security  would  be  simply  a  promise  to 
pay  made  by  the  person  on  whose  property  it  was  issued 
and  who  obtained  the  first  return  upon  its  issue.  The  se¬ 
curities  were  to  be  interchangeable,  but  not  redeemable  un¬ 
til  the  end  of  a  stated  term.  They  might  be  issued  for 
fairly  large  amounts,  and  possibly  should  bear  some  rela¬ 
tion  to  the  property  increases  within  the  colony.  In  1668 
Winthrop  still  hoped  to  “proceed  to  the  copleatinge  of  that 
I  had  intended,  if  tyme  &  oportunity  may  suit.”96 

The  scheme  had  so  many  novel  features  that  England  did 
not  hurriedly  adopt  it  for  the  colonies.  In  1661,  the  gov¬ 
ernment,  however,  prepared  to  establish  a  similar  bank  in 
Barbadoes,  but  distinctly  as  an  experiment.97  The  episode 
is  significant  for  Connecticut  because  it  throws  light  on  the 
colony’s  early  economic  problems  as  well  as  on  the  origins 
of  paper  money. 


96  W.  B.  Weeden,  The  Economic  and  Social  History  of  New  England  (2  vols. 
Boston,  1890)  I,  318-22;  Proceedings  of  the  American  Antiquarian  Society , 
(1884)  III,  270—72  ;  Proceedings  of  the  Massachusetts  Historical  Society,  1878, 
213-16  ;  5  Coll.  Mass.  Hist.  Soc .,  VIII,  86-87,  136. 

97  Calendar  of  State  Payers,  Colonial,  1661-1668,  59,  60,  62. 
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When  King  Philip’s  War  broke  out  in  1675,  Connecticut 
had  passed  through  the  period  of  beginnings.  The  main 
thing  about  her  money  supply  during  this  period  was  its 
inadequacy — a  condition  arising  from  several  causes:  the 
exchange  of  money  for  provisions  at  the  time  of  the  found¬ 
ing  of  the  towns,  the  fact  that  the  colony  did  not  have 
commodities  for  a  direct  trade  with  Europe,  and  the  under¬ 
valuing  of  coin  in  the  regulations  of  the  general  court. 
Commodity  money  therefore  took  the  place  of  coin,  but  it 
proved  to  have  many  defects.  The  acuteness  of  the  early 
money  shortage  was  mitigated  partly  by  many  local  prac¬ 
tices  which  eliminated  the  use  of  money  altogether.  Com¬ 
mercial  paper  also  helped  the  colonists  out  of  their  diffi¬ 
culties.  Nevertheless  the  thoughtful  men  of  the  colony 
were  aware  of  the  drawbacks  of  the  prevailing  condition, 
and  were  casting  about  for  some  dependable  remedy. 


THOMAS  MURNER’S  ATTITUDE  IN  THE  CONTRO¬ 
VERSY  BETWEEN  REUCHLIM  AND  THE  THE¬ 
OLOGIANS  OF  COLOGNE,  BASED  ON  HIS 
TRANSLATIONS  FROM  THE  HEBREW 
AND  THE  EPISTOLAE  OBSCURO- 
RUM  VIRORUM,  VOL.  II, 

NOS.  3,  9,  59 

Ernst  Voss 

Thomas  Murner,  Franciscan  (1475-1537)  born  near 
Strasburg ;  he  led  the  life  of  a  wandering  scholar  in  France, 
Germany,  Bohemia,  and  Poland — studying  theology  at 
Paris  and  law  at  Freiburg.  In  1505  he  received  a  poet’s 
crown  from  the  emperor  Maximilian.  Though  later  the 
bitter  opponent  of  Luther,  none  attacked  the  abuses  of  the 
Church  more  violently  than  Murner.  He  is  best  known  by 
his  rhymed  sermons,  the  Narrenbeschworung  (Exorcism  of 
Fools)  and  the  Schelmenzunft  (Rogues’  Guild),  1512,  and 
his  satire  Von  dem  grossen  Lutherischen  Narren,  1522, 
against  the  Reformation. 

Among  the  numerous  writings  of  Thomas  Murner  there 
are  also  two  that  deal  with  the  Hebrew  language  and  things 
Hebrew.  They  betray  the  great  ease,  if  not  to  say  the  great 
haste  with  which  he  worked  and  like  his  other  writings  they 
have  aroused  the  praise  of  his  admirers  and  the  criticism  of 
his  enemies. 

While  the  famous  Willibald  Pirckheimer  in  his  letter  to 
Laurentius  Beheym  of  August  30th,  1517,  (published  in 
Booking’s  edition  of  Ulrich  von  Hutten’s  works,  Vol.  I,  151- 
153)  numbers  Murner  amongst  the  scholars,  who  with 
Staupitz,  Erasmus,  Eck,  Cochlaeus,  Luther  and  others  have 
expressed  themselves  in  favor  of  Reuchlin,  and  who  con¬ 
sidered  the  study  of  Hebrew  as  absolutely  necessary  for  the 
student  of  theology,  Utz  Eckstein,  the  witty  opponent  of 
Murner  in  his  Reichstag  (Scheible,  Kloster  VII,  890), 
makes  fun  of  him  by  telling  us  that  Murner,  while  at  the 
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university  of  Krakau,  stole  some  books  from  a  Jew,  as  if 
he  wanted  to  insinuate  that  Murner’s  pretended  knowledge 
of  Hebrew  was  not  acquired  by  hard  study,  but  that  it  was 
stolen  property. 

In  his  book  entitled:  Ob  der  Konig  von  England  ein 
Liigner  sei  oder  der  Luther,  Murner  takes  the  floor  in  his 
own  defense  with  regard  to  his  knowledge  of  Hebrew  when 
he  remarks:  You  (Luther)  are  just  as  poor  a  student  of 
law  as  you  are  a  student  of  Hebrew.  If  perchance  you 
should  have  read  a  Hebrew  word  in  a  shop  window,  you 
would  have  put  it  into  your  books  and  paraded  with  it  as  if 
you  had  made  a  close  study  of  all  the  twenty-four  books  of 
the  Holy  Writ.  I  have  studied  Hebrew  for  thirty  years  and 
yet  know  mighty  little  about  it,  but  you  apparently  got  it 
all  in  a  moment's  notice  and  you  want  us  to  consider  you  a 
great  Hebrew  scholar.  If  you  really  want  to  be  such  a 
great  Hebrew  light,  let  me  give  you  some  good  Hebrew  ad¬ 
vice  that  will  serve  you  well  if  you  should  use  it. 

“Negor  leschoneka  meva  vsfasecha  midber  mirmah.”  I 
should  have  liked  to  print  it  for  you  in  Hebrew  characters, 
but  we  have  none  here.  The  Hebrew  reference  refers,  as 
the  Professor  of  Hebrew  at  our  university  informs  me,  to 
Psalm  34,  13  and  reads  as  follows :  Keep  thy  tongue  from 
evil,  and  thy  lips  from  speaking  guile. 

However,  Murner  has  given  us  an  opportunity  to  test  his 
real  knowledge  of  Hebrew.  He  has  translated  two  books 
from  the  Hebrew,  which  he  could  not  have  done,  if  he  had 
been  entirely  ignorant  of  the  Hebrew  language.  The  large 
one  deals  with  the  Easter  customs  of  the  Jews;  it  is  in 
Latin  and  bears  the  title:  Ritus  et  celebratio  phase  jude- 
orum  cum  orationibus  eorum  et  benedictionibus  etc.  and 
was  published  by  his  brother  Batt  Murner  at  Frankfort  in 
1512,  although  no  date  is  given.  In  the  preface  to  the  book 
which  is  addressed  to  the  fathers  of  the  Franciscan  Order, 
Murner  tells  us  that  the  Fathers  gave  him  24  tracts  to 
translate,  while  he  was  engaged  in  defending  Nicolaus  of 
Lyra  against  the  insinuations  of  Paulus  Burgensis,  that  he 
did  not  know  anything  about  the  Hebrew  language.  “Here 
is",  he  continues,  “the  translation  demanded  of  me  and  I 
trust,  Holy  Fathers,  that  it  may  not  be  distasteful  neither 
to  the  hypersensitive  Jews  nor  to  the  Christians.  If  how- 
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ever  I  should  have  made  mistakes,  you  must  forgive  me,  be¬ 
cause  I  was  not  early  enough  instructed  in  the  Hebrew  lan¬ 
guage,  but  what  I  know  about  it  I  have  picked  up  here  and 
there  late  in  life.” 

Now  follows  a  translation  of  the  prayers  spoken  by  the 
Jews  in  the  celebration  (at  home)  of  the  first  and  second 
Easter  evening,  the  so-called  Hagadah.  In  the  introduction 
he  says  (simply  stating  the  facts)  that  these  prayers  really 
were  meant  only  for  Jerusalem,  and  to  speak  them  outside 
of  the  Holy  Land  is  therefore  a  crime  against  the  command 
of  God.  About  this  translation  Ludwig  Geiger  in  his  arti¬ 
cle:  Zur  Geschichte  des  Studiums  des  Hebraischen  in 
Deutschland,  published  in  the  Jahrbuch  fur  Deutsche  Theo- 
logie,  1876,  pp.  190-223,  remarks,  that  it  is  a  wonder  that 
amongst  the  many  faulty  renderings  one  actually  finds  here 
and  there  a  really  correct  one.  And  the  same  compliment 
he  pays  to  the  second  book  translated  by  Thomas  Murner 
from  the  Hebrew  into  German,  the  Benedicite  Judaeorum, 
the  Jewish  blessings  for  the  meals.  His  knowledge  of 
Hebrew,  says  Geiger,  is  very  defective,  even  compared  with 
that  of  his  contemporaries,  who  throughout  knew  very  little 
indeed  about  Hebrew. 

But  these  two  translations  of  Murner  from  the  Hebrew 
demand  a  far  greater  interest,  when  considered  not  from  a 
linguistic  point  of  view,  but  from  that  higher  point  of  view, 
the  history  of  civilization. 

Three  years  before  Murner  issued  his  booklet,  there  had 
appeared  under  a  similar  title  a  pamphlet  by  Johannes 
Pfefferkorn,  the  baptized  Jew  who  has  become  famous 
through  his  controversy  with  the  great  German  humanist 
Reuchlin  and  the  letters  published  in  Reuchlin’s  defense  by 
his  friends  and  admirers,  known  as  the  letters  of  the  Ob- 
scuranti,  the  Epistolae  Obscurorum  Virorum.  Most  of 
these  letters  as  we  know  now,  *  were  written  by  Crotus 
Rubianus  and  Ulrich  von  Hutten,  some  probably  by  Her¬ 
mann  von  dem  Busche,  and  addressed  to  Magister  Ortwin 
of  Graes,  who  was  hated  and  despised  by  the  rising  genera¬ 
tion  of  humanists,  not  only  as  an  anti-Reuchlinist  pam¬ 
phleteer,  but  as  a  renegade.  Like  Mutianus  Rufus  and 
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many  another  he  had  enjoyed  the  privilege  of  being  a  pupil 
of  the  great  scholar  Alexander  Hegius.  His  scholarship 
was  sound  for  the  day,  his  Latinity  was  respectable,  yet 
was  his  crime  unforgivable.  The  fact  that  Ortwin  had 
abased  himself  to  become  the  kept  humanist  of  the  Cologne 
theologians  suffices  to  explain  all.  “The  light  of  the  new 
day  had  shone  upon  his  face/’  says  Stokes  in  his  English 
edition  of  the  Epistolae,”  as  upon  the  other  Poets  and  yet — 
perhaps  for  a  handfull  of  silver — he  had  prostituted  his 
scholarship  in  the  defense  of  the  Barbarians.” 

After  describing  briefly  in  this  Easterbook  the  customs 
of  the  Jews  during  the  Passah  festivals  and  after  referring 
to  the  fact,  that  these  customs  rightly  interpreted  are  noth¬ 
ing  but  further  proof  and  justification  of  the  Christian  Re¬ 
ligion,  Pfefferkorn,  the  baptized  Jew  and  rabid  Christian, 
turns  with  great  length  to  a  subject  that  has  nothing  to  do 
with  the  contents  of  the  book,  but  which  was  always  very 
near  and  dear  to  his  heart,  his  obsession  or  mania  to  in¬ 
sult  the  Jews  and  to  paint  them  as  black  as  possible. 

In  the  third  chapter  of  his  Easterbook  he  tries  to  prove 
that  the  Jews  do  not  obey  the  law  of  Moses  to  which  they 
always  refer  as  the  foundation  of  their  faith,  and  for  that, 
he  says,  they  deserve  to  be  called  heretics  of  the  old  testa¬ 
ment.  He  stresses  especially  that  they  violate  the  laws 
against  usury  and  that  they  will  not  open  their  ears,  will 
not  listen  to  the  Messianic  prophecies. 

The  same  favorite  subject  he  dwells  upon  in  the  fourth 
chapter  of  his  Easterbook,  exposing  especially  the  cunning 
trickery  of  the  Jews  against  the  Christians. 

And  in  the  fifth  and  last  chapter  he  admonishes  all  Chris¬ 
tians  and  especially  those  named  Johannes  like  himself  not 
to  tolerate  the  Jews  any  longer  amongst  them,  in  order  that 
they  cannot  any  longer  repeat  their  blasphemies  against 
the  Saints. 

This  is  only  one  of  the  many  writings  of  Pfefferkorn, 
directed  against  the  Jews,  in  which  he  finally  demands  that 
all  the  books  of  the  Jews,  printed  in  the  Hebrew  language, 
should  be  burned,  which  demand  gave  rise  to  the  famous 
controversy  between  himself  and  Reuchlin,  a  lover  and  de¬ 
fender  of  Hebrew  literature. 

In  this  Reuchlin  Controversy  that  took  on  greater  dimen- 
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sions  from  year  to  year,  until  finally  the  humanists  of  all  of 
Europe  were  involved  in  this  struggle,  we  find  Thomas 
Murner  on  the  side  of  Reuchlin.  Without  declaring  him¬ 
self  directly  for  him,  he  meant  to  work  for  him  indirectly 
by  exposing  the  ignorance  and  malice  of  Reuchlin’s  op¬ 
ponent  Pfefferkorn. 

Since  Pfefferkorn  had  tried  to  convey  the  idea  that  every¬ 
where  in  the  prayers  and  customs  of  the  Jews  in  connection 
with  their  Easter  celebrations  could  be  detected  signs  of 
heresy,  or  of  animosity  against  the  Christian  religion, 
Murner  now  published  in  a  translation  these  prayers  so 
that  everybody  interested  might  see  for  himself  whether 
they  were  actually  as  dangerous  as  Pfefferkorn  had  made 
them  out  to  be. 

For  there  can  be  no  doubt  that  Murner  was  on  Reuchlin’s 
side.  At  three  different  places  in  the  Letters  of  the  Obscure 
Men  (lib.  II,  epp.  3,  9,  59)  he  is  mentioned  as  friendly  to 
Reuchlin  and  opposed  to  the  theologians  of  Cologne  and 
Johannes  Pfefferkorn. 

The  first  letter  is  addressed  by  Magister  Stephan  Rume- 
lant  to  Magister  Ortwin  Gratius  and  reads  as  follows  in 
Stokes’  translation:  “Forthwith  and  without  preface,  I 
would  have  your  worthiness  to  know  that  a  Doctor  of  The¬ 
ology  hath  just  come  hither,  Thomas  Murner  by  name.  He 
is  of  the  order  of  St.  Francis,  an  Oberlander,  and  he  is  vain¬ 
glorious  beyond  belief.  It  is  said  that  he  maketh  certain 
cards  and  whosoever  playeth  with  these  cards  learneth 
grammar  and  logic.  He  hath  contrived  a  game  of  check¬ 
ers,  too,  which  dealeth  with  the  quantities  of  syllables.  He 
boasteth  that  he  knoweth  Hebrew  and  he  composeth  verses 
in  German.  And  the  report  goeth  that  this  Doctor  wotteth 
somewhat  of  every  art. 

But  when  I  heard  this,  I  said,  ‘Jack-of-all-trades,  and 
master  of  none’  and  some  that  stood  by  laughed. 

Now  this  Doctor  is  a  great  crony  of  Johann  Reuchlin’s — 
devil  take  him.  I  fear  that  here  he  will  so  work  upon  the 
Canons  and  other  Clerks  that  they  will  side  with  Reuchlin. 
He  declared  before  many  who  heard,  that  a  child  could  dis¬ 
cern  the  folly,  and  the  stupidity,  and  the  malice  of  the  The¬ 
ologians  of  Cologne  and  their  adherents.  And  he  swore  by 
the  Holy  of  Holies  that  unless  the  Pope  took  heed,  and  cor- 
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reeled  them  in  their  perversity,  a  schism  would  spring  up 
in  the  Church  and  the  Christian  Faith ;  for  if  the  Pope  per¬ 
mitted  them  to  act  thus,  it  would  come  to  pass  that  no  man 
would  study,  nor  desire  to  gain  knowledge.  Moreover  he 
said  that  Reuchlin  could  in  one  day  be  of  more  profit  to  the 
Church  of  God  than  could  his  enemies  in  a  hundred  years.” 

“And  if”,  he  went  on,  “they  are  upright  men,  and  have 
any  just  cause  against  Reuchlin,  wherefore  do  they  not  act 
for  themselves?  Why  do  they  need  a  baptized  Jew  to  do 
their  work  for  them,  and  why  do  they  write  scandalous 
books  against  the  worthy  doctor,  and  father  them  on  that 
renegade?  If  they  could  have  lighted  upon  a  viler  or  more 
malicious  man  in  all  Germany  they  would  have  joined  them¬ 
selves  to  him!  Yet  this  is  nothing  strange.  ‘Like  draws  to 
like’. 

Thereupon  I  could  no  longer  hold  my  peace,  but  said: 
“Herr  Doctor,  by  your  favour,  Johann  PfefferJcorn  is  an 
honorable  man;  he  is  the  trusty  counsellor  of  his  Imperial 
Majesty,  and  he  cometh  of  the  tribe  of  Naphtali.  That,  be 
well  assured,  is  a  most  ancient  stock.  He  might,  and  he 
would,  boast  himself  to  be  of  noble  birth — but  doth  not  for 
humility's  sake.”  Then  said  the  Doctor :  “Take  a  spoon  and 
bib  your  words.”  Then  said  I,  “Think  you  that  I  know 
naught  of  men  ?  I  am  a  Magister  of  Paris,  and  I  have  stud¬ 
ied  Theology  at  Cologne  for  two  years.  Be  not  so  arrogant, 
Herr  Doctor,  ere  you  know  to  whom  you  speak.”  Doctor 
Murner  made  answer  that  he  knew  not  that  I  was  a  Mag¬ 
ister,  and  he  added :  “Of  Johann  Pfeffer horn's  honour,  I 
have  heard  but  little,  but  from  what  I  have  heard  of  him  I 
can  safely  say  that  unless  the  Jews  had  sought  to  put  him  to 
death  by  reason  of  his  crimes,  he  would  never  have  become 
a  Christian.” 

Said  I,  “Herr  Doctor,  hear  me  yet  a  little:  the  Jews  do 
Johann  Pfefferkorn  an  injury,  for  he  never  stole  aught,  nor 
did  he  commit  any  crime,  even  when  he  was  a  Jew— -as  is 
piously  to  be  believed.  And  to  prove  that  this  is  true,  I 
may  tell  you  that  two  Jews  once  sought  to  saddle  him  with 
the  shame  of  theft — merely  out  of  envy  and  execrable  malice 
— whereupon  he  cited  them  before  the  Imperial  Chamber, 
and  they  handed  him  thirty  florins  for  costs,  wherewith  he 
was  content.  Johann  Pfefferkorn  was  indeed  born  of  a 
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good  stock,  but  when  he  was  a  Jew  he  did  as  other  Jews. 
For  as  the  proverb  says,  “He  who  is  among  wolves,  must 
howl  with  the  wolves”.  But  now  he  eateth  swine’s  flesh, 
and  behaveth  like  a  good  Christian.”  Then  answered  Doctor 
Murner,  “Doth  Pfefferkorn  also  eat  sausages  ?” 

I  answered,  “I  have  not  with  mine  eyes  beheld  him  eating 
them,  but  it  may  be  piously  presumed  that  if  he  eateth  pork, 
he  also  eateth  such  things  as  are  made  of  pork.”  Quoth  he, 
“You  have  made  good  apologies  for  Johann  Pfefferkorn : 
hath  he  still  two  ears?” 

I  answered  him  that  he  had  them  still  when  I  was  at 
Cologne,  and  that  I  believed  he  still  had  them,  and  he  will 
have  them  for  ever.  Then  said  he,  “What  opinion  do  you 
hold  concerning  Johann  Reuchlin ?”  I  replied  that  I  knew 
him  not,  but  that  I  was  well  aware  that  the  Theologians  and 
the  Church  for  the  most  part  regarded  him  as  a  heretic , 
because  he  hath  assailed  with  undeserved  calumnies  Johann 
Pfefferkorn  and  other  very  eminent  men.  Then  quoth  he, 
“By  the  Lord,  you  do  right  well  in  defending  Johann  Pfef¬ 
ferkorn  and  the  other  very  eminent  men.” 

Then  said  I,  “Hear  yet  more;  this  Pfefferkorn  is  very 
useful  to  the  Church,  for  he  hath  won  twelve  souls  for  God, 
as  he  hath  himself  candidly  confessed.”  Quoth  Doctor 
Murner:  “Where  gave  he  those  souls  to  God?  In  the 
Bohmer  Wald?  Maybe  he,  with  other  robbers,  slew  sundry 
folk  whose  souls  passed  to  God.” 

I  replied:  “Not  at  all;  but  by  converting  them  to  the 
Christian  Faith.”  Said  he:  “And  how  do  you  know  that 
these  souls  were  added  to  God?”  I  answered  that  this 
might  be  piously  presumed.  Then  asked  Murner:  “And 
what  doeth  Pfefferkorn  now?”  I  answered  that  he  per¬ 
chance  visiteth  the  church,  and  attendeth  Masses  and  Ser¬ 
mons,  and,  while  defending  himself  against  Johann  Reuch¬ 
lin ,  awaiteth  the  Day  of  Judgment.” 

“Think  you”,  saith  he,  “that  Pfefferkorn  will  live  that 
long?” 

“Ay,”  said  I,  “with  respect  to  his  soul,  but  not  with  re¬ 
spect  to  his  body.”  Doctor  Murner  made  answer  “Good! 
Pfefferkorn  deserves  to  have  such  a  champion!”  There¬ 
upon  he  dismissed  me,  and  all  who  stood  around  laughed, 
and  said:  “Pardy,  Herr  Stephan,  you  have  answered  him 
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stoutly.”  Then  said  I,  “I  will  write  every  word  of  this  to 
Magister  Ortwin” — and  this,  as  you  see,  I  am  now  doing. 
Write  to  me  in  reply.  I  am  yours  to  command. 

Now  follows  under  II,  9,  Magister  Philipp  Schlauraff s 
Rhythmical  Poem  that  he  composed  and  compiled  when  he 
was  Cursor  in  Theology  and  perambulated  the  whole  of 
Upper  Germany.  Toward  the  end  of  the  poem,  which  is 
7  pages  long,  we  find  the  following  passage: 

“As  beside  the  Rhine  I  wandered,  Doctor  Murner  met 
my  sight! 

In  a  boat  upon  the  river — Thomas  Murner,  Minorite! 

“  ‘Tis  my  dignity  that  saves  thee !”  cried  he,  “or  thou 
straight  shouldst  lie, 

Underneath  the  rolling  waters.”  Shivering  I  made 
reply  : 

“Wherefore?”  “Knave  and  fool!”  he  shouted, 

“Reuchlin’s  wrongs  will  tell  you  why !” 

In  the  last  letter  vol.  II,  59,  we  find  another  reference  to 
Thomas  Murner.  Johann  Loffelholz  sendeth  greetings  to 
Magister  Ortwin  Gratius.  “You  desired  me  to  inquire 
of  the  merchants  who  flock  hither  from  all  parts  during 
the  fair,  concerning  that  complot  you  have  heard  of ;  to  wit, 
the  conspiracy  entered  into  by  sundry  poets  and  jurists  to 
defend  Johann  Reuchlin,  and  write  against  the  Theolo¬ 
gians  of  Cologne  and  Dominicans,  unless  they  forthwith 
leave  the  aforesaid  Johann  Reuchlin  in  peace. 

You  must  know,  therefore,  that  I  made  great  diligence 
in  inquiring  and  searching  out,  and  at  last  I  lighted  upon  a 
bookseller  from  the  Oberland  who  told  me  many  astonish¬ 
ing  things.  He  named  me  sundry  of  the  conspirators,  and 
said  that  he  had  seen  the  writings  that  they  send  to  one 
another.  In  the  first  place  he  declared  Doctor  Murner  to 
be  the  head  of  the  junto,  and  he  assured  me  that  this 
fellow  was  the  author  of  a  book  concerning  the  misdeeds 
of  the  Friars  Preachers,  and  of  another  in  defence  of 
Reuchlin. 

Then  he  mentioned  Hermann  Busch ,  and  said  that  he  had 
seen  a  letter  of  his,  in  which  he  promises  his  companions 
that  he  will  not  be  backward,  but  will  stand  up  boldly  for 
Reuchlin.  Next  he  specified  the  Graf  von  Neuenar,  Canon 
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of  Cologne,  as  being  of  the  plot;  this  man  hath  concocted 
wondrous  accusations  against  the  Theologians,  and  they 
are  shortly  to  be  published. 

Then  there  is  Wilibald— something  or  other— who,  I 
suppose,  lives  at  Nuremberg,  he  hath  uttered  many 
threats;  declaring  that  he  will  send  all  the  Theologers 
packing  with  his  writings. 

Then  he  named  to  me  one  Eoban  Hesse ,  of  Erfurt— a 
young  man,  it  seemeth,  and  a  poet  of  great  skill.  He  hath 
a  comrade,  Petreius  Aperbach  by  name,  and  the  twain 
are  now  composing  certain  books  that  they  will  forthwith 
publish  unless  the  Theologians  make  peace  with  Reuchlin. 

Then  there  is  at  Leipsic  an  Englishman— I  know  not 
what  his  name  may  be,  but  I  know  that  it  is  he  who  two 
years  ago  dwelt  at  Cologne, — and  he  also  is  one  of  them. 
Resides  these,  there  is  Vadianus  at  Vienna,  who  is  said  to 
be  a  woundy  great  poet.  At  the  Cardinal’s  Court,  too, 
there  is  one  Caspar  Ursinus ,  who  knoweth  how  to  make 
Greek  verses,  and  hath  promised  Reuchlin  his  aid:  he  is 
among  the  band.  The  bookseller  moreover  told  me  that  he 
had  heard  that  Philipp  Melanchthon  and  Jakob  Wimphe- 
ling,  and  Reatus  Rhenanus  and  Nicolas  Gerbellius  were  all 
of  the  plot.  He  averred,  moreover,  that  they  write  letters 
to  Ulrich  Hutten,  who  studieth  at  Rologna,  seeking  that  he 
should  join  them.  Resides  these  he  had  heard  of  none. 

Then  I  inquired  in  other  quarters  whether  Erasmus  of 
Rotterdam  taketh  their  part?  And  a  certain  merchant 
answered,  saying:  Erasmus  taketh  his  own  part;  but,  be 
assured  he  will  never  be  the  friend  of  those  Theologians 
and  Friars;  and  he  hath,  evidently,  in  his  words  and  writ¬ 
ings,  defended  and  vindicated  Johann  Reuchlin  and  hath 
addressed  letters  to  the  Pope  on  his  behalf.  From  others  I 
learnt  that  Paul  Ricius  is  also  of  the  number.  Some  say 
that  Johann  Speisshammer  and  Konrad  Peutinger  who  are 
in  high  favour  with  the  Emperor— also  consort  with  this 
crew  and  do  all  in  their  power  against  the  Theologians  of 
Cologne  and  in  honor  of  Johann  Reuchlin.  A  certain 
student  of  Erfurt,  a  friend  of  mine,  tells  me  that  Konrad 
Mutianus  is  the  bitterest  of  all,  and  that  Theologians  are 
so  hateful  to  him  that  he  cannot  endure  to  hear  those  of 
Cologne  as  much  as  named ;  he  saith,  too,  that  he  hath  seen 
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full  twenty  letters  of  his,  in  which  he  urgeth  certain  stu¬ 
dents  to  join  the  Reuchlinists.  This  is  all  the  information 
I  have  gathered  so  far;  when  I  learn  more,  I  will  impart 
it  to  you. 

Farewell  in  Christ.”  Frankfort  on  Main. 

In  the  59th  letter  of  the  second  volume  of  the  Epistolae, 
almost  all  of  them  credited  to  Ulrich  von  Hutten,  it  is  men¬ 
tioned  that  Murner  wrote  a  book  to  defend  Reuchlin  (com- 
posuit  unum  librum  in  defensionem  Reuchlini).  The  ques¬ 
tion  is  which  book,  which  pamphlet  does  this  notice  refer 
to? 

Ludwig  Geiger  in  his  article  mentioned  before  is  of  the 
opinion  that  it  can  only  refer  to  Murner’s  translation  of 
the  Jewish  prayers,  if  one  may  call  it  at  all  a  book  in  de¬ 
fense  of  Reuchlin,  for  in  no  place  does  Murner  refer  in  it 
to  Reuchlin’s  controversy  with  Pfefferkorn.  If  Murner 
meant  to  defend  Reuchlin  in  this  pamphlet,  it  was  indeed 
a  rather  lame  defense.  For  that  reason,  Spanier  in  an 
article  “Ueber  Thomas  Murner’s  Uebersetzungen  aus  dem 
Hebraischen,”  published  in  the  Jahrbuch  fur  Geschichte, 
Sprache  and  Literatur  Elsass-Lothringens,  1  8  9  2,  63-75, 
comes  to  the  conclusion  that  the  book  referred  to  in  the 
59th  letter  could  not  possibly  have  been  his  translation  of 
the  Jewish  prayers.  It  cannot  be  regarded  as  a  polemic 
of  Murner  in  the  Reuchlin  controversy,  for  he  definitely 
states  in  the  introduction  that  he  is  afraid  that  it  will 
neither  be  pleasing  to  the  Jews  nor  to  the  Christians. 

From  this  one  might  deduct  the  conclusion  that  the 
translation  was  made,  sine  ira  et  studio,  quite  impartially 
by  a  man  who  wanted  to  give  the  layman  a  chance  to  con¬ 
vince  himself  whether  these  prayers  were  really  as  bad, 
as  vicious  and  dangerous,  and  hostile  to  the  Christian 
Faith  as  the  baptized  Jew  Pfefferkorn  in  his  fanaticism 
had  pictured  them. 

The  Jewish  prayers  are  not  the  only  translation  that 
Murner  published  from  the  standpoint  of  fair  play  or  for 
the  illumination  of  those  who  could  not  read  the  originals. 
I  refer  to  his  translation  of  Luther’s  De  Captivitate  Bab- 
ylonica  Ecclesiae,  of  Justinian’s  Roman  Law,  of  Virgil’s 
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Aeneid,  of  Hutten’s  treatise  on  the  use  of  the  Guaiacum 
wood  by  which  he  thought  the  uninitiated  might  profit. 

To  accuse  him  of  improper  motives,  that  he  did  it  for 
mercenary  reasons  or  vain  glory,  as  Spanier  seems  inclined 
to  do,  is  certainly  very  unjust  and  unfair,  although  in  keep¬ 
ing  with  the  treatment  that  Murner  has  received  from  his 
opponents  from  the  sixteenth  century  down  to  the  middle 
of  the  nineteenth,  when  at  last  men  like  Karl  Goedeke  and 
Ch.  Schmidt  came  to  the  rescue  of  this  much  maligned 
Franciscan,  who  was  by  no  means  an  unworthy  opponent 
of  Martin  Luther. 

In  recent  years  Murner  has  received  a  great  deal  of  at¬ 
tention  from  eminent  scholars,  but  there  still  remain  some 
moot  points  in  the  life  of  this  certainly  interesting  and  pro¬ 
lific  writer  of  the  Reformation  period. 

As  a  student  of  Thomas  Murner  of  long  years,  I  am  in¬ 
clined  to  think  that  Goedeke  is  much  more  nearly  right, 
when  he  remarks  in  the  introduction  to  Murner’s  Narren- 
beschworung  that  whatever  we  may  think  of  Murner  as  a 
scholar  of  the  Hebrew  language,  we  must  certainly  give 
him  credit  for  his  courage  of  openly  confessing  his  interest 
in  Jewish  literature  in  such  a  critical  period.  That  he  ac¬ 
tually  met  a  need  is  proved  by  the  fact  that  of  Murner’s 
translation  of  the  Jewish  prayers  the  first  edition  was  soon 
exhausted  so  that  a  second  printing  became  necessary. 

However  unimportant  these  translations  from  the  He¬ 
brew  may  appear  to  us  nowadays,  they  certainly  created 
quite  a  sensation  amongst  Murner’s  contemporaries.  For 
they  formed  a  supplement  to  the  famous  Memorandum  of 
Reuchlin  about  the  books  of  the  Jews  and  a  refutation  of 
Pfefferkorn’s  hate  inspired  Osterbuch,  in  which  he  strong¬ 
ly  had  advocated  that  all  books  of  the  Hebrews  should  be 
destroyed.  To  this  no  doubt  came  local  interests.  In 
Frankfort  was  one  of  the  richest  and  most  numerous  Jew¬ 
ish  congregations.  Here  Pfefferkorn  had  actually  begun 
the  confiscation  of  the  Hebrew  books  to  which  he  was  au¬ 
thorized  by  a  special  order  of  the  emperor.  On  that  ac¬ 
count  there  was  in  Frankfort  a  lively  interest  in  this  con¬ 
troversy. 

Murner’s  translation  must  have  been  very  welcome  in¬ 
deed  to  the  general  public  and  those  not  versed  in  the  He- 
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brew  language.  The  service  that  Murner  rendered  then 
was  that  he  made  accessible  to  the  general  public  some  of 
these  writings  about  which  the  controversy  centered.  This 
popularizing  appeared  to  his  contemporaries  who  did  not 
weigh  every  word  on  the  gold  scale,  as  a  real  service. 

To  the  educated  Jews  he  did  not  render  a  great  service 
because  his  translation  lacked  exactness,  and  besides  he 
had  made  in  the  introduction  the  remark  that  these  pray¬ 
ers  were  really  meant  only  for  Palestine  and  that  to  speak 
them  outside  of  the  Promised  Land  was  against  the  com¬ 
mand  of  God. 

Murner  was  by  no  means  a  Hebrewphile.  In  his  Baden- 
fahrt  he  ridicules  the  conception  of  the  Israelites,  who 
claim  that  the  picked  stear  (shore  harbor)  and  the  Levi¬ 
athan  were  saved  as  favorite  dishes  for  the  Pious  Ones  in 
Paradise. 

In  his  translation  from  the  Hebrew  Murner  wished  to 
act  as  translator  only,  not  as  a  spokesman  of  the  Jews  nor 
as  their  prosecutor.  He  satisfied  the  curiosity  of  the  mul¬ 
titude  in  this  controversy  but  not  the  demands  of  the  He¬ 
brew  scholars.  It  would  have  been  much  safer  for  him  to 
have  kept  quiet  in  this  affair,  but  Murner  was  a  fearless 
man  who  had  the  courage  of  his  convictions. 
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Abstract 

Some  doubts  having  been  raised  as  to  the  validity  of  the 
current  subdivisions  of  the  Pleistocene  into  glacial  and  in¬ 
terglacial  stages,  the  literature  on  this  subject  was  reviewed 
so  far  as  it  concerns  North  America.  The  influence  of 
Croll’s  hypothesis  of  the  cause  of  glaciation  started  the 
search  for  evidences  of  interglacial  intervals.  On  the  other 
hand,  those  who  rejected  that  theory  in  favor  of  elevation 
of  the  continents  always  favored  a  single  short  episode  of 
glaciation  so  that  rival  views  on  the  origin  of  the  glacial  pe¬ 
riod  colored  the  opinions  of  students  of  the  Pleistocene.  The 
first  to  publish  descriptions  of  organic  remains  in  the  drift 
which  are  called  interglacial  were  N.  H.  Winchell  and  Ed- 
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ward  Orton  in  1873.  In  1893  Salisbury  published  the  only 
categorical  summary  of  the  criteria  for  the  determination  of 
different  ages  of  glacial  drift  that  has  ever  appeared.  In 
the  following  year  Chamberlin  gave  geographical  names  to 
three  ages  of  drift.  By  1898  six  glacial  stages  and  four  of 
the  five  interglacial  intervals  between  them  had  been 
named.  Since  1909,  however,  a  spirit  of  conservatism  has 
appeared  and  Leverett  has  attempted  to  reduce  the  number 
of  glacial  stages  to  four.  This  has  precipitated  a  contro¬ 
versy  over  the  Iowan  stage.  The  subject  is  discussed  upon 
an  areal  basis  in  order  to  make  the  great  number  of  refer¬ 
ences  more  clear.  No  extended  discussion  of  criteria  is 
attempted,  but  the  conclusion  is  reached  that,  while  com¬ 
plexity  of  the  glacial  succession  in  southern  latitudes  and 
long  duration  of  the  Pleistocene  have  been  well  established, 
there  is  still  room  for  question  as  to  the  number  of  distinct 
glacial  stages  in  the  United  States  and  as  to  the  disappear¬ 
ance  of  the  ice  from  the  glacial  centers  in  Canada  more  than 
once. 

Introduction 

Purpose  of  investigation .  Glacial  geology  is  one  of  the 
younger  branches  of  the  science  of  geology  and  has  been  in¬ 
vestigated  by  relatively  few  geologists.  Lacking  until  re¬ 
cently  the  stimulus  of  economic  importance,  the  number  of 
students  in  this  branch  has  steadily  declined.  Judging 
from  the  number  of  papers  published  annually  the  peak  of 
interest  was  passed  in  the  90’s.  One  of  the  most  hotly  de¬ 
bated  questions  was  the  extent  to  which  the  Pleistocene 
epoch  of  glaciation  might  be  divided  into  stages  separated 
by  intervals  during  which  the  great  ice  caps  largely  or 
wholly  melted  away.  The  old-time  advocates  of  a  relatively 
brief,  single  episode  of  glaciation  have  now  nearly  all 
passed  away ;  long  since  they  were  overwhelmed  by  a  mass 
of  evidence  which  demonstrated  the  opposing  view.  Nev¬ 
ertheless,  although  public  discussion  of  this  question  has 
largely  ceased,  whenever  the  subject  is  brought  up  one 
hears  many  expressions  of  skepticism,  particularly  from 
students  of  the  Alaskan  glaciers.  It  has  been  charged 
that  the  greatest  disagreement  exists  as  to  the  value  of 
criteria  for  determining  the  existence  of  interglacial  stages, 
that  correlations  have  been  made  on  flimsy  evidence,  that 
incorrect  values  have  been  placed  on  the  climatic  signifi¬ 
cance  of  organic  remains  in  the  drift,  that  important  facts 
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have  been  so  buried  in  a  mass  of  local  details  that  their 
true  meaning  is  difficult  to  ascertain,  and  that  complex  ex¬ 
planations  have  been  favored  instead  of  simple  ones.  It 
is  with  the  idea  of  setting  at  rest  some  of  these  doubts  that 
the  writer  has  attempted  to  summarize  all  of  the  literature 
on  the  subject  of  multiple  glaciation  in  North  America.  It 
should  not  be  thought  that  the  present  paper  passes  judg¬ 
ment  upon  the  opinions  of  the  numerous  authors;  it  does 
in  some  instances  call  attention  to  alternative  views  not 
discussed  in  the  original  papers,  but  every  effort  has  been 
made  to  keep  away  from  the  personal  prejudice  which  has 
unfortunately  been  injected  into  some  of  the  discussion. 

Literature  examined .  In  addition  to  the  bibliographies 
of  North  American  geology  published  by  the  United  States 
Geological  Survey1  the  writer  has  examined  all  of  the 
volumes  of  the  Bulletin  of  the  Geological  Society  of  Ameri¬ 
ca,  the  Journal  of  Geology,  the  American  Geologist,  the 
Iowa  Geological  Survey,  the  Iowa  Academy  of  Science,  and 
the  Minnesota  Geological  Survey.  In  addition  many  titles 
were  obtained  from  incidental  reference  in  other  papers. 
It  is  believed  that  substantially  all  the  published  material 
has  been  examined  but  that  on  glaciation  in  the  western 
mountains  has  not  been  read  in  as  much  detail  as  that  on 
the  rest  of  the  continent  since  it  is  not  regarded  as  of  so 
much  importance.  A  few  papers,  particularly  brief  ab¬ 
stracts  and  county  reports,  have  been  intentionally  omitted. 

Acknowledgments.  The  manuscript  of  this  paper  was 
submitted  for  criticism  to  Frank  Leverett  and  William  C 
Alden,  both  of  the  United  States  Geological  Survey,  and  to 
George  F.  Kay,  State  Geologist  of  Iowa,  and  the  writer  is 
indebted  to  each  of  them  for  many  constructive  sugges¬ 
tions. 

Field  Work.  The  writer  has  done  detailed  mapping  in 
various  parts  of  Wisconsin;  has  traveled  many  thousand 
miles  of  roads  in  Illinois,  Iowa,  Minnesota,  and  Michigan; 
has  visited  the  type  localities  of  the  Peorian,  Aftonian, 


1  Nickles,  J.  M.,  Geologic  literature  on  North  America,  1785-1918:  U.  S. 
Geol.  Survey  Bull.  746,  1923;  Bull.  747,  1924;  Nickles,  J.  M.,  Bibliography  of 
North  American  geology  for  1919-1920  ;  U.  S.  Geol.  Survey  Bull.  731,  1922  ; 
Nickles,  J.  M.,  Bibliography  of  North  American  geology  for  1921-1922,  U.  S. 
Geol.  Survey  Bull.  758,  1924  ;  Bibliography  of  North  American  geology  for 
1923-1924,  U.  S.  Geol.  Survey  Bull.  784,  1927. 
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Loveland,  Nebraskan,  Buchanan,  Iowan,  and  other  forma¬ 
tions;  has  visited  many  sections  of  the  western  mountains 
as  well  as  Alaska,  Norway,  and  Switzerland;  has  taught  an 
advanced  course  in  glacial  geology  at  the  University  of 
Wisconsin  since  1921,  and  has  worked  in  company  with 
William  C.  Alden,  Samuel  Weidman,  Lawrence  Martin,  and 
other  experienced  students  of  the  Pleistocene.  The  eastern 
part  of  the  United  States  is  the  sole  region  with  which  he 
has  not  had  more  or  less  personal  contact. 

Order  of  presentation.  For  clarity  the  material  here 
presented  has  been  divided  on  an  areal  as  well  as  on 
a  chronological  basis.  The  first  area  discussed  has  been 
termed  “The  Central  District”  and  includes  the  basins  of 
the  Ohio,  Missouri,  and  Mississippi  Rivers  and  of  the  Great 
Lakes,  in  fact  all  the  territory  from  the  Dakotas  east  to  the 
great  reentrant  angle  of  the  glacial  boundary  in  western 
New  York.  Next  follows  a  discussion  of  New  York,  New 
England,  and  adjacent  areas  which  lie  east  of  the  re¬ 
entrant,  and  whose  extra-morainic  drift  is  not  areally  con¬ 
tinuous  with  the  larger  expanse  of  the  pre-Wisconsin  drift 
of  the  central  district;  this  is  the  “Eastern  district.”  The 
famous  Toronto  interglacial  deposits  are  treated  separately. 
Discussion  of  the  foothill  region  of  the  Rockies  is  combined 
with  a  very  brief  sketch  of  papers  dealing  with  glaciation 
in  the  entire  western  mountain  region  and  near  Puget 
Sound.  From  a  chronological  point  of  view  works  on  the 
central  district  may  be  divided  into  (a)  pioneer  explora¬ 
tion,  (b)  the  period  of  the  expansion  of  the  Pleistocene  suc¬ 
cession  and  the  naming  of  the  different  drifts,  and  (c)  the 
more  recent  attempts  to  lessen  the  number  of  glacial  stages, 
a  period  of  increasing  conservatism. 

THE  CENTRAL  DISTRICT 
Pioneer  Exploration 

General.  The  central  district  extends  from  the  plains  of 
North  Dakota  to  western  New  York;  it  embraces  the  vast 
expanse  of  old  eroded  drift  outside  of  the  marked  terminal 
moraines  of  Wisconsin  age.  This  ancient  drift  finds  its 
maximum  southern  extension  in  Illinois,  Kansas,  and  Mis- 
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souri.  This  district  has  received  the  most  study  since  it 
best  exhibits  those  evidences  which  demonstrate  that  there 
was  more  than  one  great  glacial  advance  and  that  the  Pleis¬ 
tocene  was  a  very  long  and  complex  period.  As  only  a  few 
of  the  papers  on  this  region  also  deal  with  problems  far¬ 
ther  east,  little  confusion  will  result  from  postponing  the 
discussion  of  the  eastern  sea-board  states. 

1873 

Croll’s  hypothesis  of  the  cause  of  glaciation  was  pub¬ 
lished  in  the  late  sixties.  Since  an  obvious  test  of  its  valid¬ 
ity  was  to  search  for  evidence  of  the  numerous  intergla¬ 
cial  intervals  which  it  postulated,  attention  must  soon  have 
been  directed  to  finding  such  evidence.  The  honor  of  the 
first  reference  to  interglacial  deposits  in  the  drift  of  North 
America  must  apparently  be  divided  between  N.  H.  Win¬ 
ched  and  Edward  Orton,  although  a  number  of  others  had 
noted  such  deposits  without  calling  them  interglacial.  The 
former2  stated  that  he  had  found  leaves  and  wood  in  clay 
in  the  midst  of  the  till  of  southeastern  Minnesota  saying 
that  these  deposits  “may  consist  of  the  remains  of  a  pre¬ 
vious  glacial  sheet”  upon  which  rested  “vegetable  growths 
of  the  surface,  accumulating  between  the  period  of  two  gla¬ 
cial  epochs”.  Orton3  published  an  account  of  a  forest  bed 
buried  under  some  of  the  gravels  along  the  Ohio.  Although 
he  nowhere  described  two  separate  glacial  invasions  of  Ohio 
he  ascribed  the  deposits  “to  that  great  division  of  the  drift 
that  is  coming  to  be  clearly  recognized  both  in  Europe  and 
America,  viz:  the  interglacial  stage .”  A  threefold  divi¬ 
sion  of  Glacial  time  was  given  with  a  mild  stage  interven¬ 
ing  between  two  cold  periods.  The  drift  above  this  and 
other  similar  deposits  was  ascribed  by  Orton  to  water  work 
associated  with  floating  ice. 


2  Winchell,  N.  IT.,  The  surface  geology :  Minnesota  Geol.  and  Nat.  Hist. 
Survey,  First  Ann.  Rept.,  pp.  61—62,  1873. 

3  Orton,  Edward,  Hamilton  County:  Geology  of  Ohio,  vol.  1,  pp.  425-434, 
1873. 
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1875 

Winchell4  in  discussing  some  of  his  early  work  in  Minne¬ 
sota  described  an  “ancient  peat”  under  50  feet  of  till  which 
“seems  to  mark  a  period  of  interglacial  conditions  when 
coniferous  trees  and  peat  mosses  spread  over  the  country.” 

1876 

In  the  next  year  Winchell5  summarized  the  reports  of 
vegetable  remains  in  the  drift  which  had  in  many  places 
been  called  “forest  beds”  or  “Noah's  barnyard”.  No  men¬ 
tion  was  made  of  the  origin  or  significance  of  these  deposits 
but  in  discussing  another  county  survey  the  same  author6 
described  two  ages  of  drift  in  southern  Minnesota  which 
were  separated  by  an  “interglacial  epoch”  during  which 
peat  and  coniferous  forests  occupied  the  region. 

Sutton7  announced  that  there  were  glacial  deposits  “of 
two  distinct  and  widely  distant  periods”  in  Boone  County, 
Kentucky.  It  would  appear  however,  that  the  deposits  in 
question  should  more  properly  have  been  classed  as  glacio- 
fluvial.  Distinction  was  made  on  the  basis  of  the  lower  po¬ 
sition  of  some  of  the  material. 

1878 

In  1878  Winchell8  mentioned  other  evidences  of  buried 
soils  “between  two  drift  periods”  although  he  also  sug¬ 
gested  that  some  of  the  vegetation  might  have  been  cov¬ 
ered  by  mud  flows. 


4 Winchell,  N.  H.,  The  geology  of  Mower  County:  Minnesota  Geol.  and  Nat. 
Hist.  Survey,  Third  Ann.  Rept.,  pp.  20-36,  1875. 

5  Winchell,  N.  H.,  Vegetable  remains  in  the  drift  deposits  of  the  northwest: 
Am.  Assoc.  Adv.  Sci.,  Proc.,  vol.  24,  pp.  43-56,  1876. 

6  Winchell,  N.  H.,  The  geology  of  Fillmore  County :  Minnesota  Geol.  and  Nat. 
Hist.  Survey,  Fourth  Ann.  Rept.,  pp.  13-74,  1876. 

7  Sutton,  George,  Glacial  or  ice  deposits  in  Boone  Co.,  Kentucky,  of  two 
distince  and  widely  distant  periods:  Am.  Assoc.  Adv.  Sci.,  Proc.,  vol.  25, 
pp.  225-231,  1876  ;  Geol.  Survey  Indiana,  Eighth,  Ninth,  and  Tenth  Ann. 
Repts.,  pp.  10'8-115,  1879,  with  discussion  by  E.  T.  Cox. 

3  Winchell,  N.  H.,  The  geology  of  Rock  and  Pipestone  Counties:  Minnesota 
Geol.  and  Nat.  Hist.  Survey,  Sixth  Ann.  Rept.,  pp.  105-106.  1878  ;  Geology  of 
Goodhue  County:  Idem,  pp.  44-45. 
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McGee9  announced  that  the  “forest  bed”  of  northeastern 
Iowa  could  not  be  the  same  as  that  described  by  Newberry10 
in  Ohio  since  the  latter  was  covered  by  ice-rafted  materials 
and  water  deposits  while  in  Iowa  well  records  showed  that 
the  vegetable  deposits  lay  between  two  tills  and  were  there¬ 
fore  interglacial. 

Chamberlain* 11  has  begun  to  recognize  the  differences  be¬ 
tween  the  younger  and  the  older,  or  extra-morainic,  drifts 
since  he  described  the  kettle  moraine  of  Wisconsin  as  mark¬ 
ing  “a  secondary  period  of  glaciation,  with  an  interval  of 
deglaciation  between  it  and  the  epoch  of  extreme  advance.” 
He  further  stated  that  “Outside  of  the  moraine,  the  exist¬ 
ing  surface  contour  was  formed  in  the  presence,  and,  to 
some  extent,  under  the  modifying  influence,  of  a  fairly  es¬ 
tablished  drainage  system.  But  on  the  interior,  the  drain¬ 
age  system  has  not,  even  yet,  become  fully  established,  much 
less  impressed  itself  upon  the  surface  configuration,  except 
in  the  vicinity  of  main  rivers.”  Chamberlin  also  recog¬ 
nized  the  fact  that  the  drift  outside  the  moraine  showed  a 
greater  degree  of  surface  alteration  than  did  that  within, 
and  that  buried  vegetal  deposits  had  been  found  in  such 
varying  relations  that  they  could  not  serve  as  a  constant 
and  reliable  line  of  division  of  the  drift  while  “the  moraine 
constitutes  a  definite  historical  datum  line,  in  the  midst  of 
the  glacial  epoch”.  “Its  great  extent  indicates  that  what¬ 
ever  agency  caused  the  advance  was  very  wide  spread,  if 
not  continental  in  its  influence.  The  moraine,  therefore, 
may  be  worthy  of  study  in  its  bearings  upon  the  interest¬ 
ing  question  of  glacial  and  interglacial  periods.”  Thus  we 
have  here  the  first  application  of  the  study  of  topographic 
forms  and  weathering  of  the  drift  to  the  question  of  age, 
methods  in  strong  contrast  to  the  attempts  to  treat  the 


9  McGee,  W.  J.,  On  the  relative  positions  of  the  forest  bed  and  associated 
drift  formations  in  northeastern  Iowa:  Am.  Jour.  Sci.,  vol.  115,  pp.  339-341, 
1878. 

10  Newberry,  J.  S.,  Surface  geology :  Ohio  Geol.  Survey,  vol.  2,  pp.  1-80, 
1874. 

11  Chamberlain,  T.  C.,  The  extent  and  significance  of  the  Wisconsin  kettle 
moraine:  Wisconsin  Acad.  Sci.,  Trans.,  vol.  4,  pp.  201-234:  1878;  Le  kettle 
moraine  et  les  mouvements  glaciares  qui  lui  donne  naissance :  Cong.  Geol. 
Intemat.,  Sess.  1  878,  Compte  Rendu,  pp.  254-268.  1880.  The  former  paper 
appears  to  heve  been  read  in  1875. 
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drift  deposits  as  if  they  were  stratified  rocks  and  to  reduce 
them  to  a  definite  sequence  of  beds. 

Two  papers  by  McGee12  illustrate  the  latter  or  strati¬ 
graphic  method  of  attack.  The  author  listed  in  descend¬ 
ing  order:  (1)  loess-like  clay,  (2)  clay  mixed  with  gravel 
and  sand,  (3)  stony  clay  with  some  striated  rocks  (till), 
(4)  blue  and  black  clay,  sand  and  gravel  with  wood — the 
forest  bed,  (5)  clay,  sand,  and  gravel  with  some  striated 
stones,  (6)  brown  gravel  and  conglomerate,  and  (7)  bed 
rock.  This  section  was  supposed  to  extend  from  Iowa  into 
Illinois.  Particular  attention  was  devoted  to  the  forest 
bed  which  was  ascribed  to  an  interglacial  interval.  Pine, 
cedar,  oak,  maple,  elm,  linden,  hickory,  willow,  and  sumac 
were  found  in  it.  As  the  author  was  primarily  an  arche¬ 
ologist  he  sought  long  for  remains  that  would  indicate  the 
presence  of  interglacial  man  in  America  but  wisely  re¬ 
jected  many  hearsay  reports  of  “squared  timbers”,  chips, 
rude  implements,  etc.  Reasoning  from  the  known  slowness 
of  the  migration  of  vegetation,  McGee  concluded  that  the 
forest  bed  represented  an  immense  lapse  of  time,  far  too 
great  for  the  relatively  brief  interglacial  epochs  postulated 
by  Croll.  He  thought  that  the  underlying  till  might  well 
be  of  Miocene  age. 


1880 

The  sole  contribution  of  1880  seems  to  have  been  a  state¬ 
ment  by  Upham13  on  the  presence  of  vegetable  and  animal 
remains  between  tills  in  southern  Minnesota  declaring  that 
they  were  “indisputable  evidence  that  animals  and  plants 
occupied  the  land  during  temperate  interglacial  epochs, 
preceded  and  followed  by  an  arctic  climate”. 


12  McGee,  W.  J.,  On  the  complete  series  of  superficial  formations  in  north¬ 
eastern  Iowa:  Am.  Assoc.  Adv.  Sci.,  Proc.,  vol.  27,  pp.  198-213,  1879;  Notes 
on  the  surface  geology  of  a  part  of  the  Mississippi  valley :  Geol.  Mag.,  vol.  6, 
pp.  353-361,  412-420,  528,  1879. 

12  Upham,  Warren,  Preliminary  report  on  the  geology  of  central  and  west¬ 
ern  Minnesota:  Minnesota  Geol.  and  Nat.  Hist.  Survey,  Eighth  Ann.  Kept., 
pp.  115-116,  1880. 
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1882 

In  1882  McGee  and  Call14  described  the  loess  deposits  of 
Des  Moines,  Iowa,  which  they  had  found  between  two  tills 
in  the  city  and  on  top  of  the  till  to  the  south.  Believing 
that  loess  was  an  aqueo-glacial  deposit  they  thought  that  the 
fossil  shells  in  it  must  be  “depauperate”  on  account  of  the 
nearness  of  the  ice.  The  overlying  till  was  ascribed  to  a 
readvance  of  the  ice  at  a  time  not  much  later  than  the 
formation  of  the  loess  and  underlying  drift.  The  same  au¬ 
thor15  also  summarized  the  results  of  his  study  of  two  type 
sections,  one  along  the  92nd  meridian  in  Iowa  and  the  other 
along  the  89th  meridian  in  Illinois.  He  found  two  tills  at 
the  north  which  were  separated  by  a  forest  bed  and  con¬ 
cluded  that:  (1)  the  drift  was  bipartate,  (2)  each  till  was 
uniform  in  composition  in  corresponding  latitudes,  (3)  the 
Champlain  deposits  and  loess  were  equivalent  to  the  upper 
till  of  the  northern  part  of  the  areas,  (4)  the  top  of  the 
lower  till  was  exposed  toward  the  south  and  was  covered 
with  hardpan  or  gumbo,  (5)  the  Champlain  deposits  varied 
in  thickness  inversely  as  the  distance  from  waterways,  (6) 
the  forest  bed  represented  a  longer  time  lapse  than  that 
since  the  upper  till,  (7)  the  color  and  character  of  the 
lower  till  were  due  to  the  decomposition  of  the  forest  bed, 
(8)  Croll’s  hypothesis  was  untenable  for  the  succession  of 
glacial  and  interglacial  deposits,  but  was  valid  for  the 
cause  of  glaciation,  (9)  the  ice  originated  in  the  Lauren- 
tides  and  not  in  Greenland,  (10)  the  thickness  of  ice  in 
Iowa  and  Illinois  was  a  small  fraction  of  that  in  the  east¬ 
ern  part  of  the  country.  He  was  evidently  well  satisfied 
with  these  conclusions  for  he  stated  that  “months  of  inves¬ 
tigation  in  the  field  failed  to  reveal  a  single  inaccuracy  or 
to  disclose  a  single  unlooked-for  phenomenon.” 

Chamberlin10  declared  that  the  kettle  moraine  “marks 
a  second  glacial  advance  separated  from  the  former  by  a 


14  McGee,  ~W.  J.,and  Call,  R.  E.,  On  the  loess  and  associated  deposits  of  Des 
Moines :  Am.  Jour.  Sci.,  vol.  124,  pp.  202-233,  1 882. 

14  McGee,  Wr.  J.,  The  relations  between  geology  and  agriculture :  Iowa 
state  Horticultural  Sac.,  Trans.,  vol.  16,  pp.  227-240,  1882. 

162Chamberlin,  T.  C.,  The  bearing-  of  some  recent  determinations  on  the  cor¬ 
relation  of  the  eastern  and  western  terminal  moraines :  Am.  Jour.  Sci., 
vol.  124,  pp.  93-97,  1882. 
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considerable  interval  of  time”  equal  to,  if  not  longer  than, 
postglacial  time. 

1883 

Chamberlin17  reaffirmed  the  view  that  there  were  two  sep¬ 
arate  glacial  advances  in  Wisconsin  saying  that  “Our  pres¬ 
ent  firmness  of  conviction  arises  (1)  from  the  disco verey 
of  an  extended  moraine,  stretching  across  the  whole  of  the 
glaciated  area,  and  belonging  to  a  system  of  glacial  move¬ 
ments  which  differ  in  many  important  respects  from  the 
earlier  ones;  and  (2)  from  the  differences  of  surface  con¬ 
tour,  due  to  the  greater  erosion  of  the  earlier”.  The  Pleis¬ 
tocene  was  divided  into  first  and  second  glacial  epochs  in 
this  report.  The  same  conclusions  were  also  set  forth  in 
another  paper18. 

Upham19  stated  that  in  Minnesota  “two  principal  glacial 
epochs  can  be  especially  distinguished”  the  border  of  the 
later  being  marked  by  a  terminal  moraine.  The  two  tills 
were  found  to  be  separated  by  either  stratified  materials  or 
a  forest  bed.  Erosion  during  the  interglacial  interval  was 
shown  by  chains  of  lakes  in  the  blocked  valleys  of  Martin 
County. 

1884 

Newberry20  described  two  bowlder  clays  in  Indiana 
which  were  separated  by  sand,  clay,  peat,  and  logs  of  trees 

and  stated  that  “the  retreat  of  the  great  ice  sheet _ 

was  not  uniform,  but  was  marked  by  many  alternations  of 

retreat  and  advance _  Some  of  these  were  of  long 

duration _  These  are  styled  interglacial  tv  arm 

periods _ ”  He  also  recognized  that  some  of  the 

buried  vegetation  might  be  preglacial. 

Upham21  in  writing  on  the  geology  of  Minnesota  detailed 


17  Chamberlin,  T.  C.,  Geology  of  Wisconsin,  vol.  1,  pp.  271-272,  1883. 

18  Chamberlin,  T.  C.,  The  terminal  moraines  of  the  later  epoch:  Am.  Assoc. 
Adv.  Sci.,  Proc.,  vol.  32,  pp.  211—212,  1884. 

w  Upham,  Warren,  The  Minnesota  valley  in  the  ice  age :  Am.  Assoc.  Adv. 
Sci.,  Proc.,  vol.  32,  pp.  213-231,  1883  ;  Am.  Jour.  Sci.,  vol.  127,  pp.  34-42, 
104-111,  1883. 

20  Newberry,  J.  S.,  The  drift  deposits  of  Indiana:  Indiana  Geol.  and  Nat. 
Hist.  Survey,  Fourteenth  Ann.  Rept.,  pp.  85-97,  1884. 

21  Upham,  Warren,  The  geology  of  Fairibault  County ;  Geology  of  Minnesota, 
vol.  1,  p.  466,  1884;  The  geology  of  Watonwan  and  Martin  Counties:  Idem, 
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the  evidence  on  which  he  had  divided  the  drift  and  laid 
special  stress  on  the  chains  of  lakes  saying  “they  mark  in¬ 
terglacial  avenues  of  drainage,  occupying  portions  of  val¬ 
leys  that  were  excavated  in  the  till  after  ice  had  long  cov¬ 
ered  this  region  and  had  deposited  most  of  the  drift-sheet, 
but  before  the  last  glacial  epoch,  which  again  covered  this 
area  beneath  a  lobe  of  the  continental  glacier,  partially  fill¬ 
ing  these  valleys,  and  leaving  along  their  courses  the  pres¬ 
ent  chains  of  lakes.”  It  was  thought  that  other  epochs  of 
glaciation  might  have  left  no  trace  as  the  interglacial  beds 
were  eroded  by  the  readvancing  ice. 

1885 

The  sole  contribution  of  1885  was  the  “preliminary”  re¬ 
port  of  Chamberlin  and  Salisbury22  on  the  Driftless  Area. 
In  this  the  Pleistocene  was  divided  into  two  principal  gla¬ 
cial  epochs  separated  by  a  long  interglacial  epoch.  Of  these 
the  first  glacial  deposits  were  subdivided  by  the  forest  bed 
since  that  deposit  had  been  found  to  lie  outside  of  the  ter¬ 
minal  moraine.  It  is  evident  that  the  authors  placed  much 
less  emphasis  on  the  forest  bed  than  did  some  of  their  con¬ 
temporaries  but  instead  stressed  the  topographic  differ¬ 
ences  of  the  older  and  newer  glacial  drifts  and  buried  zones 
of  oxidation.  The  paucity  of  glacio-fluvial  material  in  the 
old  drift  area  was  also  believed  to  be  an  important  criterion 
although  it  was  recognized  that  outwash  terraces  of  such 
antiquity  must  necessarily  have  been  much  eroded.  The 
second  and  last  epoch  was  also  subdivided  and  certain 
vegetal  deposits  correlated  with  oscillations  of  the  retreat¬ 
ing  ice. 

1886 

In  1886  Chamberlin23  announced  that  the  preliminary 
tracing  of  both  the  terminal  moraine  and  the  drift  border 


pp.  479-485;  The  geology  of  Cottonwood  and  Jackson  Counties:  Idem,  pp. 
507-508;  The  geology  of  Brown  and  Redwood  Counties:  Idem.  pp.  580-582. 

23  Chamberlin,  T.  C.,  and  Salisbury,  R.  D.,  Preliminary  paper  on  the  Drift¬ 
less  Area  of  the  upper  Mississippi  valley:  U.  S.  Geol.  Survey,  Sixth  Ann. 
Rept.,  pp.  212-213,  1885. 

83  Chamberlin,  T.  C.,  An  inventory  of  our  glacial  drift :  Science,  vol.  8,  pp. 
156-159,  1886  ;  Am.  Assoc.  Adv.  Sci.,  Proc.,  vol.  35,  pp.  195-211,  1887. 
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had  been  completed.  Two  major  ice  invasions  had  been  dis¬ 
criminated  ;  these  differed  in  manner  of  termination  of  the 
drift  and  in  vigor  of  ice  action.  Corroborative  testimony 
on  the  existence  of  an  interglacial  interval  was  found  in 
the  differences  in  erosion  and  weathering  in  the  two  types 
of  drift  and  in  the  existence  of  buried  vegetal  deposits. 
The  subdivisions  within  each  of  the  two  principal  epochs 
yet  remained  to  be  worked  out  but  some  evidence  such  as 
the  soil  line  or  “Noah's  barnyard”  within  the  older  drift 
pointed  to  a  dual  division  of  the  first  epoch.  It  was  sug¬ 
gested  that  the  later  drift  might  be  subdivided  by  some  of 
the  aqueous  deposits  of  the  Great  Lakes  region.  It  will  be 
noted  that  Chamberlin  laid  much  more  stress  on  the  ter¬ 
minal  moraine  and  the  fresh  topography  of  the  later  drift 
than  he  did  on  forest  beds  and  allied  phenomena. 

1888 

The  year  1888  saw  little  added  to  the  subject.  McGee24 
in  writing  on  the  Atlantic  coastal  plain  summarized  condi¬ 
tions  in  the  Quarternary  lake  basins  of  the  western  moun¬ 
tains  and  in  the  Mississippi  valley  and  laid  much  stress  on 
a  postulated  submergence  during  which  gumbo  had  been 
deposited  upon  the  older  drift.  The  Pleistocene  section 
was  given  as:  (1)  first  drift,  (2)  gumbo,  (3)  unconformity 
with  the  forest  bed,  (4)  second  till,  (5)  loess,  (6)  incon¬ 
spicuous  unconformity,  (7)  oscillation  of  the  ice  front  ov¬ 
erriding  the  loess  and  forming  the  terminal  moraine.  It 
is  obvious  that  McGee  was  using  what  may  be  called  the 
stratigraphic  method  of  the  study  of  the  drift,  a  method  in 
sharp  contrast  with  Chamberlin’s  topographic  studies;  the 
probable  explanation  of  this  difference  lies  in  the  fact  that 
morainic  topography  is  far  more  prominent  in  the  stony 
drift  of  Wisconsin  where  the  latter  had  worked  than  it  is  in 
the  clay  drift  of  Iowa  where,  on  the  other  hand,  buried 
vegetal  deposits  are  much  more  abundant. 


M  McGee,  W.  J.,  Three  formations  of  the  middle  Atlantic  slope:  Am.  Jour. 
Sci.,  vol.  135,  pp.  457-463,  1888. 
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1889 

The  first  publication  on  the  subject  of  multiple  glaciation 
by  Leverett25  appeared  in  1889.  Judging  from  the  title, 
the  term  “forest  bed”  must  then  have  had  a  stratigraphic 
meaning  to  some  geologists.  Leverett  found  peat,  muck, 
soil,  wood,  etc.  in  three  belts  in  central  Illinois  inside  of  a 
terminal  moraine  of  what  is  now  called  Wisconsin  drift. 
He  concluded  that  these  materials,  which  could  only  be  stu¬ 
died  in  wells,  were  in  situ  because  of  (1)  a  leached  subsoil 
beneath  them,  and  (2)  an  underlying  sand  with  mollusean 
shells.  The  leaching  he  found  to  extend  to  a  depth  of  two 
to  four  feet.  No  more  than  two  soil  horizons  had  been 
found  in  any  one  section.  Some  of  the  deposits  had  been 
found  below  all  the  drift  next  to  the  rock  but  others  lay  be¬ 
tween  two  tills.  A  great  readvance  of  the  ice  was  deduced 
from  these  phenomena. 

The  first  published  objection  to  the  theory  of  more  than 
one  glacial  invasion  and  to  the  existence  of  warm  intergla¬ 
cial  epochs  came  from  G.  F.  Wright26  in  the  same  year.  In 
a  book  on  the  ice  age  Wright  stated  that  his  rejection  of 
Croll’s  hypothesis  of  the  cause  of  glaciation  did  not  in  itself 
invalidate  the  idea  of  two  distinct  Pleistocene  glacial 
epochs.  He  was  then,  as  always,  a  strong  adherent  of  the 
theory  of  a  brief  Pleistocene  with  glaciation  ending  only  a 
few  thousand  years  ago  and  caused  by  high  elevation  of  the 
continents.  Inasmuch  as  multiple  glaciation  would  be 
hard  to  explain  under  such  an  hypothesis  he  brought  for¬ 
ward  many  objections  to  the  views  of  Chamberlin  and  Mc¬ 
Gee.  Wright  minimized  the  importance  of  wood  and  soil 
in  till  saying  that  most  of  the  reported  phenomena  could 
easily  be  explained  by  glacial  transportation  of  preglacial 
vegetation.  Having  visited  the  Muir  glacier  in  Alaska  he 
concluded  that  vegetation  could  follow  close  upon  the  re¬ 
treat  of  the  continental  glacier  so  that  minor  readvances  of 
the  ice  front  explained  the  proved  burials  of  vegetal  ma¬ 
terial  in  situ.  So  far  Wright  appears  to  have  made  out  a 


25  Leverett,  Frank,  On  the  occurrence  of  the  “forest  bed”  beneath  intra- 
morainic  drift:  Am.  Assoc.  Adv.  Sci.,  Proc.,  vol.  37,  pp.  183—184,  1889. 

“Wright,  G.  F.,  The  Ice  Age  in  North  America,  1889.  First  edition  not 
read  but  information  derived  from  third  edition,  1891. 
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good  case  but  his  discussion  of  the  causes  of  the  differences 
in  topography  of  the  intra-morainic  and  extra-morainic 
drifts  appears  much  weaker.  He  urged  that  the  area  out¬ 
side  the  terminal  moraine  had  been  occupied  by  the  ice  for 
a  relatively  brief  time  and  that  the  superior  degree  of 
weathering  of  the  marginal  drift  was  due  to  its  derivation 
from  the  weathered  preglacial  surface  by  the  initial  ad¬ 
vance  of  the  glaciers.  It  was  stated  that  there  are  just  as 
well-marked  striae  outside  the  moraine  as  there  are  inside 
but  that  the  heavy  cover  of  loess  prevents  as  many  observa¬ 
tions  of  the  bed  rock  in  the  marginal  drift  area  as  may  be 
made  farther  north.  The  good  state  of  preservation  of  the 
organic  remains  in  the  drift  was  regarded  as  inconsistent 
with  as  great  an  age  as  others  had  ascribed  to  them.  It 
seemed  strange  to  Wright  that  a  second  distinct  epoch  could 
have  so  nearly  duplicated  the  work  of  the  first.  He  said 
“most  of  the  facts  adduced  to  support  the  theory  of  dis¬ 
tinct  epochs  are  capable  of  explanation  on  the  theory  of 
but  one  epoch  with  the  natural  oscillations  accompanying 
the  retreat  of  so  vast  an  ice  front.” 

1890 

Chamberlin27  soon  'presented  more  facts  bearing  on  the 
controversy  which  thus  developed  by  describing  the  high- 
level,  much  eroded  terraces  along  some  of  the  rivers  in  the 
eastern  United  States.  The  differences  between  these  and 
the  lower  outwash  terraces  associated  with  the  terminal 
moraine  were  cited  as  important  evidences  of  a  very  long 
lapse  of  time  between  two  great  ice  advances  during  which 
the  rock  floor  of  the  valleys  was  deeply  eroded. 

Leverett28,  describing  the  results  of  this  study  of  forest 
beds  and  associated  phenomena,  was  undecided  as  to  the 
number  of  interglacial  intervals  although  certain  that  there 
had  been  at  least  one.  This  was  demonstrated  by  (1)  a 


27  Chamberlin,  T.  C.,  Some  additional  evidences  bearing  on  the  interval 
between  the  glacial  epochs:  Geol.  Soc.  America,  Bull.,  vol.  1,  pp.  469-480, 
1890;  Wisconsin  Acad.  Sci.,  Trans.,  vol.  8,  pp.  82-86,1892.  The  paper  appears 
to  have  been  written  in  1888. 

28  Leverett,  Frank,  Changes  in  climate  indicated  by  interglacial  beds  and 
attendant  oxidation  and  leaching:  Boston  Soc.  Nat.  Hist.,  Proc.,  vol.  24,  pp. 
456-459,  1890. 
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soil  or  forest  bed  with  associated  fossiliferous  sands  and 
gravels  between  two  tills,  and  (2)  the  unconformable  re¬ 
lations  of  the  younger  drift  to  the  hills  and  eroded  ridges 
of  the  old  drift.  He  did  not  decide  how  much  of  the  ero¬ 
sion  of  the  marginal  drift  had  been  accomplished  by  gla¬ 
cial  waters  but  regarded  the  evidence  of  surface  conditions 
shown  by  oxidation  and  leaching  of  a  zone  between  the  tills 
as  much  better  evidence  of  a  long  interval.  This  zone, 
with  some  soils  and  forest  beds,  had  been  traced  back  150 
miles  under  the  young  drift.  The  old  till  was  found  to  be 
hard  and  partially  cemented.  While  oxidation  might  pos¬ 
sibly  be  regarded  as  due  to  the  superglacial  transportation 
of  the  upper  part  of  the  drift,  leaching  with  a  gradual 
transition  to  unaltered  drift  below  could  not  be  so  explained 
and  was  conclusive  evidence  of  exposure  to  the  weather. 
The  effect  of  the  position  of  the  water-table  and  of  erosion 
on  depth  of  leached  material  was  explained.  Forest  beds 
had  been  found  in  the  younger  drift;  these  did  not  have  a 
leached  subsoil  and  were  formed  by  minor  oscillations  of 
the  ice  border. 

Wright's29  report  on  the  glacial  border  was  published  in 
the  same  year  and  reaffirmed  the  view  that  the  glacial  period 
had  been  a  unit.  The  high  level  gravels  of  the  Ohio  valley 
were  ascribed  to  deltas  in  a  lake  shut  in  by  the  ice  near  Cin¬ 
cinnati.  These  views  did  not  meet  with  the  approval  of 
Chamberlin,  and  in  an  introduction  to  Wright’s  report  he 
set  forth  the  opposing  theory.  Chamberlin  pointed  out  that 
the  nature  of  the  gravels,  their  slope,  and  their  relation  to 
the  terminal  moraine  were  not  in  harmony  with  the  idea 
of  relatively  recent  deltas  but  pointed  to  a  fluvial  origin  at 
an  ancient  date.  Even  if  the  rock  bottoms  of  the  valleys 
had  been  far  lower  than  the  shelves  of  bed  rock  under  the 
terraces  still  an  immensly  long  period  of  erosion  must  have 
elapsed  between  the  formation  of  the  two  groups  of  ter¬ 
races.  Attention  was  also  directed  to  the  differences  in 
border  conditions  of  the  old  and  new  drifts,  the  latter  alone 
showing  a  terminal  moraine.  It  was  suggested  that  there 
might  be  several  drifts  of  different  ages  each  with  an  at- 


29  Wright,  G,  F.,  The  glacial  boundary  of  western  Pennsylvania,  Ohio,  Ken¬ 
tucky,  Indiana,  ami  Illinois:  U.  S.  Geol.  Survey  Bull.  58,  1890. 
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tenuated  border,  and  that  the  ice  epochs  differed  in  vigor 
and  manner  of  ice  action.  Doubt  was  cast  on  the  existence 
of  an  ice  dam  at  Cincinnati  as  a  tunnel  might  have  carried 
water  through  the  ice. 

1891 

In  1891  McGee’s30  final  report  on  northeastern  Iowa  ap¬ 
peared  ;  the  area  lay  outside  of  the  terminal  moraine.  Two 
tills  were  described ;  of  these  the  upper  reached  a  maximum 
thickness  of  80  feet,  and,  except  below  marshes,  had  a  yel¬ 
low  collor.  Less  than  one  percent  of  its  pebbles  were  of 
local  origin.  Beneath  the  “Upper  Till”  was  a  forest  bed 
which  had  been  found  in  40  to  50  percent  of  the  wells.  A 
considerable  variety  of  vegetation  had  been  found  in  this 
deposit  but  most  of  the  trees  were  conifers.  The  forest 
bed  was  regarded  as  marking  a  very  long  lapse  of  time ;  of 
it  McGee  stated:  “The  interglacial  period  was  long:  how 
long  may  not  precisely  be  said;  certainly  most  of  the  time 
from  the  first  great  ice  invasion  to  the  present  elapsed  be¬ 
fore  the  interglacial  period  ended.”  The  “Lower  Till” 
was  found  to  contain  stones  different  from  those  of  the  la¬ 
ter  drift;  it  reached  the  surface  only  in  the  extreme  south 
of  the  area.  It  was  stated  that :  “the  general  facies  of  the 
deposit — that  appearance  readily  caught  by  the  eye  of  the 
experienced  geologist  though  impossible  clearly  to  describe 
— is  ancient.”  This  older  till  had  a  maximum  thickness  of 
200  feet.  Here  we  see  introduced  one  of  the  criteria  later 
destined  to  play  an  important  part  in  attempts  to  subdi¬ 
vide  and  correlate  drifts:  lithologic  appearance  determined 
by  kinds  of  pebbles  and  by  general  impressions.  McGee 
regarded  the  loess  as  of  glacio-aqueous  origin  and  contem¬ 
poraneous  with  the  upper  till. 

1892 

In  the  next  year  Wright31  published  a  condensed  version 
of  his  former  book  but  added  little  new  to  the  controversy. 
He  discussed  some  instances  of  buried  peat  and  wood  found 


30 McGee,  W.  J.,  The  Pleistocene  history  of  northeastern  Iowa:  U.  S.  Geol., 
Survey,  Eleventh  Ann.  Kept.,  pp.  199-586,  1891. 

31  Wright,  G.  F.,  Man  and  the  glacial  period,  New  York,  1892. 
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by  Todd  and  concluded  that  many  supposed  interglacial 
soils  were  (a)  not  material  in  situ,  (b)  were  of  preglacial 
age,  or  (c)  not  buried  under  till.  The  law  of  parsimony 
was  invoked  against  drawing  too  far-reaching  conclusions 
from  such  limited  and  equivocal  phenomena.  He  thought 
the  amount  of  weathering  of  the  marginal  drift  had  been 
much  exaggerated,  and  justly  attacked  the  theory  of  less 
vigorous  ice  action  during  the  maximum  extension  of  the 
ice  showing  that  the  regions  in  question  were  not  occupied 
by  the  ice  for  as  long  a  time  as  the  district  farther  north. 
In  another  publication  Wright32  explained  his  views  in  still 
greater  detail,  but  added  little  to  what  has  already  been 
reviewed.  As  Chamberlin  had  changed  his  opinions  on  the 
location  of  the  terminal  moraine  in  Illinois  that  feature 
could  not  be  considered  to  be  important.  The  buried  for¬ 
ests  are  ascribed  to  conditions  like  those  in  Alaska  where 
trees  thrive  close  to  and  on  the  ice.  The  climatic  changes 
shown  by  the  lakes  of  the  western  mountains  were  believed 
to  be  purely  local. 

Winchell33  ascribed  the  rock  valley  of  the  Minnesota  river 
at  St.  Paul  to  interglacial  erosion  and  attempted  to  make 
a  quantitative  estimate  of  the  time  involved  in  its  forma¬ 
tion,  but  just  how  the  age  of  this  valley  had  been  deter¬ 
mined  was  not  made  clear. 

1893 

The  most  important  paper  of  1893  was  one  by  Salis¬ 
bury34  stating  in  detail  twelve  criteria  for  the  recognition 
of  distinct  glacial  epochs.  An  epoch  was  defined  as  an  ad¬ 
vance  of  the  ice  after  it  had  receded  at  least  as  far  as  the 
Canadian  border.  The  criteria  were  (1)  forest  beds,  (2) 
remains  of  land  animals,  (3)  inorganic  products  formed 
during  ice  recession,  (4)  lacustrine  or  marine  beds,  (5) 
subaerial  gravel,  sand,  and  silt  beds,  (6)  differential  weath¬ 
ering,  (7)  differential  subaerial  erosion,  (8)  valleys  exca- 


32 Wright,  G.  F.,  Unity  of  the  glacial  epoch:  Am.  Jour.  Sci.,  vol.  144,  pp. 
351-372,  1892. 

33 Winchell,  N.  H„  An  approximate  interglacial  chronometer:  Am.  Geolo¬ 
gist,  vol.  10,  pp.  69-80,  1892. 

34  Salisbury,  R.  D.,  Distinct  glacial  epochs  and  the  criteria  for  their  recog¬ 
nition:  Jour.  Geology,  vol.  1,  pp.  61-84,  1893;  abstract:  Am.  Geologist,  vol. 
11,  pp.  171-175,  1893. 
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vated  between  successive  depositions  of  drift,  (9)  differ¬ 
ent  directions  of  ice  movement,  (10)  differences  in  charac¬ 
ter  of  drift,  (11)  varying  altitude  of  the  land,  and  (12) 
differences  in  vigor  of  ice  work.  Qualifications  and  limi¬ 
tations  of  each  criterion  were  discussed  in  a  theoretic  man¬ 
ner  without  any  illustrations  from  the  field,  and  the  areas 
where  each  might  apply  were  outlined  in  a  general  manner. 
It  was  decided  that  several  criteria  were  needed  to  give 
cumulative  force  to  any  definite  conclusion. 

In  the  papers  presented  at  the  1892  meeting  of  the  Geo¬ 
logical  Society  of  America35  McGee  and  Salisbury  appear  to 
have  been  the  foremost  advocates  of  complexity  of  the 
Pleistocene.  Upham  noted  the  influence  of  Croll’s  hypoth¬ 
esis  in  leading  to  the  state  of  affairs  at  that  time;  he  as 
well  as  Hitchcock  and  Emerson,  minimized  the  value  of 
buried  forests  as  indicating  interglacial  conditions  and  re¬ 
marked  on  the  paucity  of  such  in  the  eastern  part  of  the 
country.  Bell  mentioned  the  lignites  of  the  Hudson  Bay 
region  but  denied  their  importance  in  indicating  deglacia¬ 
tion. 

Chamberlin36  entered  a  rejoinder  to  Wright  and  asked 
for  definite  direct  evidences  of  unity  of  the  glacial  period. 
Four  points  of  view  of  the  Pleistocene  were  taken  up:  (1) 
the  primitive  idea  of  unity  when  elevation  was  regarded  as 
the  cause  of  glaciation,  (2)  modifications  of  the  preceding 
view  involving  minor  changes  in  the  level  of  the  land  to  ex¬ 
plain  oscillations  of  the  ice  border,  (3)  the  theory  of  duality 
of  glaciation  based  largely  on  the  Quarternary  lakes  of  the 
west  with  possible  minor  oscillations  within  both  epochs, 
and  (4)  plurality  of  glacial  invasions.  In  the  judgment  of 
the  author  it  was  not  necessary  to  prove  complete  disap¬ 
pearance  of  the  ice  to  demonstrate  an  interglacial  interval. 
Chamberlin  stated  that  he  had  abandoned  the  idea  of  unity 
on  account  of  the  lack  of  a  constant  relation  between  the 
terminal  moraine  and  the  drift  border,  as  well  as  because 
of  the  differences  in  amount  of  erosion  and  weathering  and 
in  the  general  character  of  the  drift  within  and  without 
the  moraine.  He  divided  the  drift  with  attenuated  border 


30 Am.  Geologist,  vol.  11,  pp.  171-203,  1893. 

36  Chamberlin,  T.  C.,  The  diversity  of  the  glacial  period:  Am.  Jour.  Sci.. 
vol.  45,  pp.  171-200,  1893. 
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into  four  classes  in  some  of  which  the  scattering  of  material 
was  ascribed  to  streams  or  to  icebergs  in  lakes  along  the 
glacial  margins.  The  lack  of  evidence  of  a  lake  in  the 
upper  Ohio  valley  was  pointed  out  and  it  was  shown  that  the 
erosion  of  the  outer  drift  and  of  the  high  terraces  could  not 
all  be  due  to  glacial  waters  since  it  also  affected  valleys  not 
followed  by  ice  drainage.  Duality  of  the  Pleistocene  was 
well  supported  by  the  testimony  of  the  western  Quarternary 
lakes.  Chamberlin  called  the  cases  of  vegetation  close  to 
modern  glaciers  merely  local  phenomena  and  unlike  condi¬ 
tions  during  the  Pleistocene  continental  glaciation.  Refer¬ 
ence  was  made  to  McGee's  work  and  to  unpublished  results 
of  Leverett's  studies. 

Some  of  the  results  of  Leverett's37  field  work  showed  that 
he  had  been  able  to  apply  nine  out  of  the  twelve  criteria 
suggested  by  Salisbury.  There  was  clear  and  unmistak¬ 
able  evidence  of  discontinuity  of  glaciation.  The  “attenu¬ 
ated  border”  of  the  extra-morainic  drift  was  ascribed 
mainly  to  original  deposition  rather  than  to  erosion,  but  as 
a  whole,  the  marginal  drift  area  showed  much  more  ero¬ 
sion  than  did  the  region  within  the  moraine.  More  altera¬ 
tion  of  the  old  drift  had  been  accomplished  before  the  cov¬ 
ering  of  silt  (loess)  had  been  deposited  than  after  the  ice 
left  the  later  drift.  The  alteration  was  purely  superficial 
and  hence  postglacial.  The  older  drift  might  prove  to  be 
subdivided  by  a  forest  bed  but  this  had  not  been  proved. 
The  valleys  in  the  old  drift  were  in  places  wholly  in  drift 
and  so  could  not  be  masked  preglacial  valleys  but  were  en¬ 
tirely  postglacial.  A  soil  line  was  found  below  the  new 
drift  with  its  bordering  moraine,  and  locally  a  fossiliferous 
silt  occupied  the  same  position.  The  striae  of  the  young 
drift  pointed  toward  the  moraine  and  not  the  drift  border. 
Intervals  of  deglaciation  followed  by  readvances  had  been 
found  in  the  young  drift.  The  same  writer38  also  presented 
other  evidence  along  the  same  line  mainly  in  reply  to 
Wright's  answer  to  a  review  by  Salisbury39.  Attention 


3TLeverett,  Frank,  The  glacial  succession  in  Ohio:  Jour.  Geology,  vol.  1, 
pp.  129-146,  1893. 

^Leverett,  Frank,  Relation  of  the  attenuated  drift  border  to  the  outer  mo¬ 
raine  in  Ohio:  Am.  Geologist,  vol.  11,  pp.  215-216,  1893. 

80  Salisbury,  R.  D.,  Man  and  the  glacial  period:  Am.  Geologist,  vol.  11,  pp. 
13-20,  1893. 
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was  called  to  the  width  of  the  interval  between  the  moraine 
and  the  drift  border,  to  the  lack  of  parallelism  of  the  two 
lines,  and  to  the  postglacial  oxidation  and  leaching  of  the 
outer  drift.  The  deposition  of  the  loess  on  the  marginal 
drift,  then  ascribed  to  depression  of  the  land,  was  regarded 
as  an  important  criterion  for  the  separation  of  the  two  ages 
of  drift.  Differences  in  the  ages  of  the  outermost  moraines 
were  also  announced. 

Another  of  Chamberlin's  field  workers,  Hershey40,  made 
a  distinct  contribution  in  describing  the  rock  gorges  due  to 
stream  diversions  followed  by  long  postglacial  erosion.  He 
concluded  that  the  size  of  some  of  these  valleys  indicated  a 
much  greater  age  than  the  time  since  the  ice  left  the  United 
States. 

Swezey41  described  gravel  conglomerates  under  the  till 
along  Rock  River  in  northern  Illinois  but  his  statements 
were  not  very  explicit. 

A  number  of  papers  were  presented  before  the  “World's 
Congress  of  Geology"  of  which  only  abstracts  seem  to  be 
available42.  Robert  Bell  stated  that  the  drift  of  Canada 
had  not  been  divided  into  glacial  and  interglacial  epochs 
and  that  moderate  oscillations  of  the  ice  border  were  prob¬ 
ably  sufficient  to  explain  all  the  observed  phenomena. 
Chamberlin  called  attention  to  the  rock  gorges  of  the  Dela¬ 
ware,  Susquehanna,  and  upper  Ohio  as  evidences  of  a  very 
long  interglacial  erosion  interval.  Upham  declared  that 
the  glacial  period  was  of  short  duration  and  a  unit,  but 
seems  to  have  presented  little  real  evidence  on  these  points. 
He  thought  that  the  conditions  near  the  Malispina  glacier 
in  Alaska  were  the  key  to  the  origin  of  forest  beds  by  slight 
oscillations  of  the  ice  border.  Leverett  described  two  drift 
sheets  in  Illinois,  both  of  them  older  than  the  loess.  Cham¬ 
berlin  said  that  his  view  at  that  time  favored  a  tripartate 
division  of  the  Ice  Age  with  the  longest  interglacial  inter¬ 
val  just  before  the  last  epoch  of  glaciation.  Salisbury  dis¬ 
counted  the  value  of  observations  in  Alaska  on  the  question 
of  climatic  conditions  during  the  Pleistocene. 


"“Hershey,  O.  H..  The  Pleistocene  rock  gorges  of  northwestern  Illinois: 
Am.  Geologist,  vol.  12,  pp.  314-323,  1893. 

41  Swezey,  G.  D.,  Evidence  of  two  pre-morainic  glacial  movements :  Science, 
vol.  21,  p.  216,  1893;  Nebraska  Acad.  Sci.  Pub.  3,  p.  11,  1893. 

42  Am.  Geologist,  vol.  12,  pp.  223-231,  1993. 


Thwaites — Theory  of  Multiple  Glaciation  in  N.  America.  61 

Meantime  the  advocates  of  unity,  most  of  whom  lacked 
the  support  of  the  National  Geological  Survey,  had  not  been 
idle  in  publishing  their  views.  Upham43  had  announced 
his  conversion  to  that  view  during  the  preceding  year.  He 
thought  that  Croll’s  hypothesis  had  led  to  an  exaggerated 
importance  being  placed  on  forest  beds.  In  another  paper 
he44  reiterated  these  ideas  and  listed  a  number  of  others 
who  held  the  same  opinions. 

Wright45  replied  very  vigorously  to  Salisbury  but  added 
little  to  what  has  been  reviewed  above. 

Dana46  stated  that  both  unity  and  diversity  of  the  glacial 
period  were  good  working  hypotheses  but  that,  with  the 
possible  exception  of  a  case  in  Maine,  he  had  never  been 
able  to  find  any  evidence  of  diversity  in  New  England.  He 
regarded  the  advocates  of  unity  as  the  more  moderate  in 
tone  and  remarked  on  Upham’s  change  of  front.  The  fact 
that  the  principal  exponents  of  diversity  had  worked  in  the 
west  was  noted  and  the  suggestion  advanced  that  regional 
differences  in  ice  conditions  might  be  the  cause  of  this  areal 
relation.  There  might  have  been  greater  variations  in 
precipitation  in  the  west  than  nearer  the  sea  in  the  east 
so  that  greater  oscillations  of  the  ice  front  had  taken  place 
in  the  former  district. 

Hitchcock47  also  expressed  similar  views. 

Chamberlin48  replied  to  his  critics  in  a  series  of  editorials 
in  his  new  publication,  the  Journal  of  Geology.  He  stated 
that  the  lack  of  old  drift  in  New  England  was  probably  ex¬ 
plained  by  glacial  erosion  and  that  the  greater  extent  of 
the  continental  glaciers  in  the  central  states  was  due  to 
more  favorable  climate  than  existed  in  the  east.  He  also 
attacked  the  views  of  Wright  along  much  the  same  lines  as 
previously. 


42  Upham,  Warren,  Comparison  of  Pleistocene  and  present  ice  sheets :  Geol. 
Soc.  America,  Bull.,  vol.  4,  pp.  191-204,  1893. 

44  Upham.  Warren,  Epirogenic  movements  associated  with  glaciation :  Am. 
Jour.  Sci.,  vol.  146,  pp.  114-121,  1893. 

46  Wright,  G.  F.,  Some  of  Prof.  Salisbury’s  criticisms  on  “Man  and  the  gla¬ 
cial  period”:  Am.  Geologist,  vol.  11,  pp.  121—126,  1893. 

46  Dana,  J.  D.,  On  New  England  and  the  Mississippi  basin  in  the  glacial 
period:  Am.  Jour.  Sci.,  vol.  146,  pp.  327-330,  1893. 

47  Hitchcock,  C.  H.,  A  single  glacial  epoch  in  New  England:  Am.  Geogo- 
gist,  vol.  11,  pp.  194-195,  1893. 
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The  naming  of  the  drifts 

General.  The  practice  of  applying  geographic  names  to 
drifts  of  different  ages  was  begun  in  1894.  From  that 
date  to  1909  the  number  of  recognized  ages  of  drift  was 
greatly  increased ;  from  a  maximum  of  three  distinct 
epochs  of  glaciation  claimed  at  the  beginning  of  this  period 
six  drifts  were  listed  at  its  close  with  five  interglacial  in¬ 
tervals  between  them.  With  one  exception  these  intervals 
were  also  given  geographic  names.  In  the  meantime  the 
word  “epoch”  was  changed  to  the  more  conservative  term 
“stage”.  One  of  the  striking  features  of  this  time  was  the 
rapidity  and  apparent  ease  with  which  far-reaching  con¬ 
clusions  were  attained  and  with  which  long-distance  corre¬ 
lations  of  drifts  were  made.  It  was  the  time  of  maximum 
interest  in  glacial  geology. 


1894 

In  1894  Wright49  continued  his  advocacy  of  the  unity  of 
Pleistocene  glaciation.  The  special  point  of  argument  was 
the  high  terraces  of  the  upper  Ohio  valley  which  Chamber¬ 
lin  had  declared  to  be  separated  from  the  lower  terraces  by 
a  very  long  interglacial  erosion  interval  during  which  the 
rock  bottoms  of  the  valleys  had  been  lowered  at  least  two 
hundred  feet.  Wright  pointed  out  that  there  are  drift- 
rilled  valleys  as  deep  as  the  rock  bottom  of  the  Ohio  and 
that  in  some  places  gravels  extend  continuously  from  the 
highest  terraces  to  the  rock  floor.  The  deserted  oxbows 
and  the  rock  shelves  he  ascribed  to  preglacial  erosion.  He 
also  claimed  that  it  was  difficult  to  discriminate  between 
preglacial  and  postglacial  erosion  of  the  valleys  in  the  mar¬ 
ginal  drift  area.  The  fact  that  other  factors  than  time  in¬ 
fluence  the  amount  of  oxidation  was  brought  out.  The  au¬ 
thor  concluded  that  McGee’s  estimate  of  200,000  to  2,000,- 
000  years  as  the  age  of  the  forest  bed  of  Iowa  was  much 
too  great  and  that  the  vegetable  remains  of  that  deposit  in¬ 
dicated  a  cooler  climate  than  that  of  the  same  region  today. 


« Wright,  G.  F.,  Continuity  of  the  glacial  period:  Am.  Jour.  Sci.,  vol.  147, 
pp.  161-187,  1894. 
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Other  arguments  were  the  same  as  those  used  in  earlier 
papers. 

Upham50  also  attacked  the  theory  of  interglacial  epochs 
arguing  that  inasmuch  as  the  glacial  period  was  demon¬ 
strably  brief  no  such  prolonged  intervals  could  have  ex¬ 
isted.  The  attenuated  border  he  ascribed  to  original  pau¬ 
city  of  deposition,  while  the  moraines  were  regarded  as  a 
later  phase  of  glaciation  during  recession  from  the  maxi¬ 
mum.  The  greatest  oscillations  of  the  ice  front  took  place 
on  the  windward  or  west  side  of  the  ice  cap  where  it  was 
first  affected  by  climatic  changes.  This  explained  the  pres¬ 
ence  of  supposed  evidences  of  interglacial  conditions  in  that 
general  region  only.  The  earlier  drift  was  made  of  old 
weathered  material,  and  high  elevation  of  the  land  ac¬ 
counted  for  the  erosion  of  the  outer  drift  deposits.  For¬ 
ests  grew  close  to  the  ice  as  in  Alaska  today,  and  were  over¬ 
whelmed  by  minor  readvances.  He  thought  that  loess  had 
been  deposited  continuously  up  to  the  time  of  the  last  mo¬ 
raines  and  discounted  the  value  of  the  stream  diversions  de¬ 
scribed  by  Hershey  as  criteria  of  great  age. 

Chamberlin  and  Leverett51  answered  Wright  on  the  much- 
argued  question  of  the  high  terraces  of  the  upper  Ohio. 
They  divided  the  drift  into  two  types :  (a)  drift  with  an  at¬ 
tenuated  border,  and  (b)  drift  with  a  moraine  at  its  edge. 
The  high  terraces  had  been  traced  250  miles  downstream 
from  the  former  but  had  no  connection  with  the  latter  as 
did  the  lower  terraces.  While  it  was  true  that  gravel  could 
be  found  connecting  the  two  series  of  terraces  all  such  in¬ 
stances  were  in  locations  where  the  gravel  might  have  been 
redeposited  during  erosion.  If  the  filling  had  been  as  deep 
as  postulated  by  Wright  the  authors  thought  there  would 
have  been  more  diversions  across  rock  spurs  than  had  been 
observed.  Four  hypotheses  of  the  relation  of  the  high  ter¬ 
races  to  the  rock  floor  were  considered:  (1)  rock  bottom  at 
base  of  the  high  terraces,  (2)  present  rock  bottom  reached 
in  preglacial  time  with  two  periods  of  filling  and  subsequent 
erosion,  (3)  slight  preglacial  trenching  of  a  high  rock  bot- 


50  Upham,  Warren,  The  diversity  of  the  glacial  drift  along  its  boundary : 
Am.  Jour.  Sci.,  vol.  147,  pp.  358-365,  1894. 

81  Chamberlin,  T.  C.,  and  Leverett,  Frank,  Further  studies  of  the  drainage 
features  of  the  upper  Ohio  basin:  Am.  Jour.  Sci.,  vol.  147,  pp.  247—283,  483, 
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tom,  and  (4)  two  old  drifts.  All  these  views,  involved  two 
ages  of  drift. 

Chamberlin52  prepared  a  portion  of  the  third  edition  of 
Geikie’s  book,  “The  Great  Ice  Age.”  This  publication  in¬ 
troduced  the  epoch-making  innovation  of  applying  geo¬ 
graphic  names  to  drifts  of  different  ages.  A  tripartite  di¬ 
vision  of  Pleistocene  glaciation  in  North  America  was  an¬ 
nounced.  The  oldest  drift  was  termed  Kansan  and  was 
described  as  the  product  of  a  glacier  which  accomplishes 
little  erosion  and  built  no  terminal  moraine.  This  drift, 
which  has  been  greatly  eroded,  extended  from  the  Dakotas 
along  the  drift  margin  to  Ohio.  McGee’s  forest  bed  was 
placed  above  the  Kansan  drift  and  marked  an  interglacial 
epoch  of  temperate  climate.  The  drift  above  the  forest  bed 
was  named  East  Iowan;  it  had  been  mapped  only  in  the  re¬ 
gion  after  which  it  had  been  named.  The  interval  of  ero¬ 
sion  and  weathering  after  this  drift  had  been  formed  was 
correlated  with  the  fossiliferous  interglacial  deposits  at  To¬ 
ronto,  Canada.  The  succeeding  drift  was  named  East  Wis¬ 
consin;  it  possessed  a  terminal  moraine  and  out  wash  depo- 
posits,  features  lacking  in  the  older  drifts.  It  was  not  main¬ 
tained  that  all  three  divisions  of  the  ice  age  were  of  equal 
rank  nor  that  there  might  not  prove  to  be  more  than  three, 
but  the  author  was  certain  that  there  had  been  at  least  two 
major  ice  epochs  in  the  Pleistocene. 

1895 

1895  was  marked  by  the  giving  of  names  to  the  intergla¬ 
cial  intervals.  Chamberlin53  gave  the  Pleistocene  succession 
as  (1)  Kansan  drift,  (2)  Aftonian  interglacial  deposits 
with  type  locality  of  Afton  Junction,  Iowa,  (3)  loivan  drift, 
(4)  Toronto  interglacial  deposits,  and  (5)  Wisconsin  drift. 
It  will  be  noted  that  the  prefix  “East”  had  been  dropped 
from  the  names  of  the  last  two  drifts.  It  was  believed  that 
the  Iowan  drift  was  the  same  age  as  the  loess  or  was  closely 
related  to  it.  It  was  also  suggested  that  the  Toronto  forma- 


53  Geikie,  James.  The  Great  Ice  Age,  3rd  edition,  pp.  724-775,  London,  1894; 
review  by  Salisbury,  R.  D.,  Jour.  Geology,  vol.  2,  pp.  730-747,  1894. 

58  Chamberlin,  T.  C.,  The  classification  of  American  glacial  deposits:  Jour. 
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tions  might  prove  to  be  younger  than  the  outermost  moraine 
of  the  Wisconsin  drift. 

Upham54  contributed  a  large  number  of  papers  in  few 
of  which,  except  possibly  the  first,  was  any  or  new  or  direct 
evidence  offered.  He  evidently  attempted  to  harmonize 
the  work  of  others  with  his  own  ideas  of  unity  and  brevity 
of  the  Pleistocene. 

Wright55  returned  to  the  argument  stating  that  he  re¬ 
garded  it  as  very  strange  that  the  old  drift  should  have 
been  so  widespread  if  it  had  been  deposited  by  a  weak 
glacier  as  others  had  suggested.  He  also  thought  the 
oxidation  of  the  marginal  drift  too  deep  and  thorough  to 
be  postglacial.  The  main  theme  was  a  review  of  an  arti¬ 
cle  by  Holst,  a  Swedish  geologist,  who  supported  Wright's 
views. 

Hitchcock56  stated  that  he  believed  in  the  essential  unity 
of  the  glacial  period  at  the  centers  of  ice  accumulation  as 
opposed  to  McGee's  idea  of  complete  disappearance  of  the 
ice  during  interglacial  intervals. 

On  the  other  hand,  Dawson57  urged  that  Upham  had 
misinterpreted  the  meaning  of  the  remains  of  vegetation 
in  the  Toronto  interglacial  deposits. 

Gordon58  announced  that  unpublished  work  by  Leverett 
had  shown  that  the  drift  of  southern  Illinois  was  younger 
than  that  of  southern  Iowa  with  which  it  had  formerly 
been  correlated,  saying  that  “evidence  thus  far  available 


54  Upham,  Warren,  Climatic  conditions  shown  by  North  American  intergla¬ 
cial  deposits:  Am.  Geologist,  vol.  15,  pp.  275—295,  1895;  Correlations  of 
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Survey  Twenty-third  Ann.  Rept.,  pp.  188-193,  1895  ;  Am.  Jour.  Sci.,  vol.  149, 
pp.  1-18,  1895  ;  View  of  the  ice  age  as  two  epochs,  the  glacial  and  Cham¬ 
plain:  Science,  n.  s.,  vol.  2,  pp.  529-533,  1895,  Am.  Assoc.  Adv.  Sci.,  Proc. 
vol.  44,  pp.  140-145,  1895;  Warm  temperate  vegetation  near  glaciers:  Am. 
Geologist,  vol.  16,  pp.  326-327,  1895. 
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points  to  a  long  interval  of  erosion  between  the  two  inva¬ 
sions.” 

The  same  author59  stated  that  the  drift  of  Van  Buren 
County,  on  the  south  line  of  Iowa,  was  divided  into  “two 
well  marked  divisions  of  boulder  clays”  each  of  them  with 
a  yellow  oxidized  top. 

Buell00  in  describing  the  bowlder  trains  of  Waterloo 
quartzite  cited  what  he  regarded  as  evidence  of  four  ice 
invasions  of  southeastern  Wisconsin  each  with  a  different 
direction  of  movement.  Of  these  the  first  moved  from  east 
to  west,  the  second  from  north  to  south,  the  third  from 
northeast  to  southwest,  and  the  last  from  north-northeast 
to  south-southwest.  The  last  was  the  glacier  that  had 
formed  the  terminal  moraine,  the  third  was  correlated  with 
either  the  Shelbyville  moraine  of  Illinois  or  with  McGee’s 
“Upper  Till”,  the  second  and  the  first  were  correlated  with 
different  extra-morainic  drifts,  possibly  with  subdivisions 
of  McGee’s  “Lower  Till.” 


1896 

Calvin61  described  gravel  deposits  in  northeastern  Iowa 
*  which  he  placed  between  the  Kansan  and  Iowan  drifts  and 
named  Buchanan  gravels.  These  were  called  deposits  by 
the  waters  of  the  melting  Kansan  ice, — deposits  which 
would  today  be  called  outwash  and  kames.  The  practice  of 
giving  formational  names,  begun  earlier  by  Chamberlin 
in  naming  the  Aftonian  gravels,  was  here  continued;  it 
was,  like  the  attention  given  to  lithology  and  to  forest  beds, 
an  outgrowth  of  habits  acquired  in  the  study  of  marine 
sediments. 

Leverett62  described  the  overlap  of  the  drift  of  Illinois 
upon  the  older  drift  of  Iowa  so  that  there  had  not  been  any 


59  Gordon,  C.  H.,  Geology  of  Van  Buren  County :  Iowa  Geol.  Survey,  vol. 
4,  pp.  230-236,  1895. 

60  Buell,  I.  M.,  Bowlder  trains  from  the  outcrops  of  the  Waterloo  quarzite 
area:  Wisconsin  Acad.  Sci.,  Trans.,  vol.  10,  pp.  485-509,  1895. 

61  Calvin,  Samuel,  The  Buchanan  gravels :  an  interglacial  deposit  in  Bu¬ 
chanan  County,  Iowa:  Iowa  Acad.  Sci.,  Proc.,  vol.  3,  pp.  58-60;  Am.  Geolo¬ 
gist,  vol.  17,  pp.  76-78,  1896. 

82  Leverett,  Prank,  The  relation  between  ice  lobes  south  from  the  Wisconsin 
Driftless  Area:  Science,  n.  s.,  vol.  3,  p.  54,  1896  ;  Jour.  Geology,  vol.  4,  p.  244. 
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closing  of  the  ice  across  the  region  south  of  the  Driftless 
Area.  Later,  however,  glaciation  was  simultaneous  on 
both  sides  of  the  Mississippi  and  drainage  may  have  been 
blocked  for  a  short  time. 

The  year  1896  is  also  noteworthy  for  the  announcement 
of  Shimek’s63  eolian  theory  of  the  loess.  Up  to  that  time 
loess  had  universally  been  regarded  as  of  glacio-fluvial  or 
glacio-lacustrine  origin  and  many  false  conclusions  re¬ 
garding  depression  of  the  land  and  distribution  of  the  ice 
had  been  worked  out  on  that  assumption.  Now  Shimek 
showed  that  the  fossils,  texture,  and  topographic  relations 
of  the  loess  indicated  that  it  was  an  interglacial  terrestrial 
deposit  due  to  catchment  of  wind-blown  dust  by  vegetation 
and  favorable  topography.  While  the  subject  of  the  loess 
has  a  direct  and  close  relation  to  the  discrimination  of 
drifts  the  present  writer  has  not  followed  it  out  in  detail 
in  this  summary. 

Leverett64  published  a  map  of  the  drifts  of  Illinois  with¬ 
out  any  discussion. 

Wilson05  described  the  anomaly  of  the  deeply  eroded 
stream  valleys  between  the  smooth  glaciated  uplands  of 
eastern  Iowa  suggesting  that  the  valleys  had  been  filled 
with  stagnant  ice,  formed  by  the  freezing  of  the  streams, 
and  thus  the  valley  sides  had  been  protected  from  glaci¬ 
ation — an  ingenious  but  hardly  convincing  explanation. 

Chamberlin66  summed  up  the  results  of  the  field  season 
in  an  editorial.  The  existence  of  a  pre-Kansan  drift  had 
now  been  established  and  it  was  probably  to  be  correlated 
with  Dawson's  Albertan  drift  of  the  western  foothill  re¬ 
gion.  Recent  work  had  shown  that  the  Aftonian  deposits 
lay  below  the  Kansan  instead  of  between  the  Kansan  and 
the  Iowan  as  had  formerly  been  assumed.  In  other  words, 
the  name  Kansan  was  shifted  from  the  drift  below  the 
Aftonian  gravels  to  that  above  them.  This  confined  the 


63  Shimek,  Bohumil,  A  theory  of  the  losses  ;  Iowa  Acad.  Sci.,  Proc.,  vol.  3, 
pp.  82-86,  1896. 

64  Leverett,  Frank,  The  water  resources  of  Illinois :  U.  S.  Geol.  Survey  Sev¬ 
enteenth  Ann.  Rept.,  pt.  2,  pp.  706-711,  1896. 

65 Wilson,  A.  G.,  Frozen  streams  of  the  Iowa  drift  border:  Am.  Geologist, 
vol.  17,  pp.  364-371,  1896. 

68  Chamberlin,  T.  C.,  Editorial:  Jour.  Geology,  vol.  4,  pp.  872-876,  1896. 
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Iowan  drift  to  northeastern  Iowa.  Work  by  Leverett  had 
also  disclosed  a  drift  intermediate  in  age  between  the  Kan¬ 
san  and  the  redefined  Iowan ;  this  was  the  Illinois  till  sheet. 
The  following  column  was  given,  ascending:  (1)  Albertan 
or  sub-Aftonian  till  sheet,  (2)  Afonian  interglacial  beds, 
(3)  Kansan  till  sheet,  (4)  Buchanan  interglacial  deposits, 
(5)  Illinois  till  sheet,  (6)  interglacial  deposits,  (7)  Iowan 
till  sheet,  (8)  Toronto  interglacial  deposits  (?),  and  (9) 
Wisconsin  till  sheets,  earlier  and  later.  In  addition  to 
formulating  this  succession,  which  is  essentially  that  fol¬ 
lowed  to  the  present  day  by  Chamberlin  and  his  associates, 
Chamberlin  gave  a  system  of  time  ratios  based  upon  his 
impression  of  the  relative  amounts  of  erosion  and  weather¬ 
ing  suffered  by  the  various  drifts.  These  were  as  follows : 
time  since  the  close  of  the  Wisconsin,  1  unit;  since  the 
earliest  Wisconsin,  2*/2  units;  since  the  Iowan,  5  units; 
since  the  Illinoian  in  Iowa,  8  units;  and  since  the  Kansan, 
15  units.  No  attempt  was  made  to  estimate  the  age  of  the 
sub-Aftonian. 

1897 

Much  of  the  data  on  which  Chamberlin  had  based  the 
foregoing  column  was  published  in  1897.  Leverett07  an¬ 
nounced  the  results  of  work  he  had  started  in  1886.  He 
outlined  a  column  of  15  separate  stages,  some  of  which 
were  divided  into  substages.  It  should  be  noted  that  this 
was  the  first  use  of  the  word  “stage”  instead  of  “epoch” 
in  referring  to  subdivisions  of  the  Pleistocene.  The  col¬ 
umn  was  in  brief,  ascending:  (1)  Oldest  recognized  drift 
sheet — the  Albertan  of  Dawson,  (2)  First,  or  Aftonian, 
interval  of  recession  or  deglaciation,  (3)  Kansan  drift 
sheet  of  the  Iowa  geologists,  (4)  Second  interval  of  reces¬ 
sion  or  deglaciation,  (5)  Illinoian  drift  sheet,  (6)  Third, 
or  pre-loessial,  interval  of  recession  or  deglaciation,  (7) 
Iowan  drift  sheet  and  main  loess  deposit,  (8)  Fourth,  or 
post-loessial,  interval  of  recession  or  deglaciation,  (9) 
Early  Wisconsin  drift  sheets  with  four  substages,  (10) 
Fifth  interval  of  recession  shown  by  shifting  of  ice  lobes, 


67  Leverett,  Prank,  The  Pleistocene  features  and  deposits  of  the  Chicago 
area:  Chicago  Acad.  Sci.,  Bull.  2,  1897. 
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(11)  Late  Wisconsin  drift  sheets  with  three  substages, 

(12)  Lake  Chicago  submergence,  (13)  emergence  of  Chi¬ 
cago  area,  (14)  resubmergence  at  Chicago,  and  (15)  pres¬ 
ent  stage  of  Lake  Michigan.  The  author  made  it  clear 
that  the  different  stages  might  have  various  time  values 
and  that  further  work  to  the  north  might  reveal  more  sub¬ 
stages  or  even  new  stages.  The  several  glacial  and  inter¬ 
glacial  stages  were  described  in  some  detail.  The  relations 
of  the  Albertan  were  imperfectly  known.  The  Aftonian 
interval  had  been  described  and  named  by  Chamberlin. 
The  Kansan  till,  derived  from  the  Keewatin  center,  had 
been  leached  to  a  depth  of  several  feet  before  the  coming 
of  the  Labradorian  Illinoian  ice.  A  marked  difference  in 
degree  of  erosion  could  be  observed  between  the  areas  of 
Kansan  and  Illinoian  drifts.  It  was  intended  to  make 
careful  measurement  of  this  “for  erosion  studies  made  with 
proper  analytical  method  promise  to  furnish  the  most  satis¬ 
factory  means  available  for  measuring  such  time  inter¬ 
vals.”  The  Illinoian  drift  was  found  to  be  about  40  feet 
thick,  thinner  than  the  Kansan.  Since  the  loess  had  been 
determined  to  be  of  the  same  age  as  McGee’s  “Upper  Till”, 
or  Iowan  drift,  the  soil  between  the  Illinoian  till  and  the 
loess  marked  the  next  interval  of  ice  recession.  Iowan 
drift  was  believed  to  be  present  in  Illinois  along  Rock  River 
valley.  The  Iowan  stage  was  followed  by  erosion  of  val¬ 
leys,  then  filling  of  these  valleys,  and  last  reexcavation  be¬ 
fore  the  coming  of  the  Early  Wisconsin  ice  which  latter 
was  marked  by  terminal  moraines.  That  the  Iowan  drift 
was  younger  than  the  Illinoian  was  shown  by  its  having 
been  leached  to  a  depth  of  only  two  feet  and  eroded  only 
half  as  much  as  the  older  deposit.  The  interval  between 
the  Early  and  the  Late  Wisconsin  had  not  been  found  to  be 
marked  by  differences  in  weathering  and  erosion  but  by 
changes  of  ice  fronts  and  shifting  of  the  lobes.  The  evi¬ 
dence  was  found  best  developed  in  western  Indiana  where 
the  moraines  of  the  two  stages  crossed  one  another  at  a 
large  angle.  This  phenomenon  was  thought  to  represent 
a  considerable  lapse  of  time  between  the  two  divisions  of 
the  Wisconsin. 

An  important  series  of  papers  before  the  Iowa  Academy 
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of  Science  by  Finch,  Beyer,  McBride,  and  Calvin68  gave 
the  results  of  studies  of  a  new  railway  cut  at  Oelwein,  Iowa. 
This  cut  exposed  McGee's  forest  bed  between  his  two  tills. 
The  later  investigators  decided,  mainly  upon  lithologic 
characters  of  the  drift,  that  the  till  above  the  peat  should 
be  correlated  with  the  Kansan.  The  section  was  given 
as,  ascending:  (1)  sub-Aftonian  till,  (2)  Aftonian  peat, 
sand,  etc.,  (3)  Kansan  till,  (4)  Buchanan  sand,  and  (5) 
Iowan  till.  This  correlation  left  the  Iowan  a  thin  veneer 
over  the  older  drifts,  and  placed  the  forest  bed  between  the 
two  lower  tills  instead  of  at  the  base  of  the  Iowan. 

Calvin69  used  the  above  correlation  in  two  county  reports. 
He  stressed  the  difference  between  the  rough,  eroded, 
loess-covered  Kansan  topography  and  the  smooth,  bowl¬ 
der-strewn  Iowan  prairies.  The  till  of  the  latter  stage  was 
said  to  be  calcareous  to  the  grass  roots. 

Beyer70  appeared  to  regard  gravels  between  tills  as  suf¬ 
ficient  evidence  upon  which  discrimination  of  different 
stages  of  drift  might  be  based.  Some  drifts  had  been  as¬ 
sociated  with  gravel  formation  and  others  with  silt  depo¬ 
sition,  in  his  opinion. 

Calvin’s71  annual  report  summarized  the  work  of  1896. 
Bain  had  found  a  till  below  McGee’s  “Lower  Till”;  this 
was  the  till  below  the  Aftonian  gravels.  The  column  for 
Iowa  was  given  as  (1)  Albertan  drift,  (2)  Aftonian  inter¬ 
glacial  deposits,  (3)  Kansan  drift,  (4)  Buchanan  gravels, 
(5)  Illinois  drift,  (6)  unnamed  interglacial  interval,  (7) 
Iowan  drift,  (8)  Toronto  formation  (?),  (9)  Wisconsin 
drift,  and  (10)  recent.  This  classification  had  been  en¬ 
dorsed  by  Chamberlin  and  his  followers. 

One  of  the  most  important  papers  of  the  year  was  by 
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Bain73  in  which  was  attempted  one  of  the  very  few  quan¬ 
titative  estimates  of  the  age  of  drift  sheets.  The  region  con¬ 
sidered  lay  near  Des  Moines,  Iowa,  on  the  border  of  the  Wis¬ 
consin  and  Kansan  drifts.  The  work  of  past  investigators 
was  reviewed  in  detail  and  the  tracing  of  the  border  of  the 
Wisconsin  drift  was  credited  to  Upham.  The  topographic  and 
lithologic  differences  of  the  two  drifts  were  summarized. 
The  burial  of  the  loess  and  of  a  forest  bed  by  Wisconsin 
drift  was  described,  as  well  as  the  weathering  and  erosion 
of  the  Kansan  area.  A  mathematical  analysis  was  made 
of  the  curves  developed  by  weathering  and  erosion  of  val¬ 
leys  in  drift.  It  was  decided  that  the  older  the  topography, 
the  greater  the  proportion  of  concave  as  opposed  to  convex 
curves.  The  extra-moranic  drift  was  correlated  as  Kan¬ 
san  rather  than  as  Iowan  as  had  formerly  been  done,  on 
the  basis  of  its  relation  to  the  loess,  and  this  involved 
making  the  drift  below  the  Aftonian  gravels  a  still  older 
drift  which  was  not  known  at  the  surface.  It  was  sug¬ 
gested  that  McGee's  “Lower  Till"  might  prove  to  be  of  pre- 
Kansan  age,  reference  being  made  to  the  section  at  Oelwein, 
Iowa.  Other  efforts  to  determine  time  ratios  were  re¬ 
viewed;  after  which  the  author  took  up  the  study  of  a  val¬ 
ley  which  had  been  excavated  before  the  Wisconsin  ice 
entered  the  region,  had  next  been  partly  filled  with  Wis¬ 
consin  outwash,  had  then  been  somewhat  eroded,  and  had 
finally  been  partially  refilled  with  alluvium.  By  making 
various  assumptions  regarding  the  relative  speed  of  ero¬ 
sion  and  deposition,  the  ratios  1  to  6  up  to  1  to  18  were  de¬ 
duced  as  representing  the  relative  ages  of  the  two  valleys. 
“It  is  believed  that  the  truth  in  this  case  lies  between  1 :10 
and  1:15,  and  nearer  the  latter  than  the  former  figures. 
This  is  less  than  the  writer  would  have  given  as  a  result 
of  general  field  impressions."  A  sketch  map  of  Iowa  com¬ 
piled  by  Bain  was  included  and  showed  Iowan  drift  in  the 
northwestern  part  of  the  state. 


73  Bain,  H.  R,  Relations  of  the  Wisconsin  and  Kansan  drift  sheets  in  cen¬ 
tral  Iowa,  and  related  phenomena:  Iowa  Geol.  Survey,  vol.  6,  pp.  433-473, 
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1898 

The  work  of  Bain73  on  which  the  correlation  of  the 
Aftonian  had  been  based  for  some  years  was  not  published 
until  1898.  In  this  paper  Bain  made  a  somewhat  fuller 
statement  of  the  criteria  used  than  had  been  the  custom  in 
most  contemporary  works.  He  stated  that  forest  beds  in 
the  drift  were  of  little  value  in  separating  stages  of  glaci¬ 
ation  unless  they  demonstrated  a  temperate  climate.  He 
also  pointed  out  that  all  buried  soils  may  not  be  in  situ 
and  that  the  depth  of  leaching  of  a  drift  is  not  determined 
by  time  alone,  but  by  the  amount  of  water  passing  through 
the  material.  He  described  the  “ferretto”  or  oxidized 
surface  of  the  drifts  and  declared  that  water-laid  beds  be¬ 
tween  tills  must  be  proved  to  be  interglacial  by  fossils,  for 
he  recognized  that  water  worked  at  the  same  time  as  the 
ice  producing  stratified  deposits  which  contained  striated 
stones  and  graded  into  adjacent  tills.  Bain  also  found 
that  gravels  were  more  easily  altered  by  weathering  than 
the  dense  tills  and  stated  that  “all  the  processes  indicated 
might  leave  their  marks  upon  a  really  young  gravel.” 
Topographic  changes  were  declared  to  be  the  “best  indices 
of  time  relations”,  but  Bain  defended  the  use  of  lithologic 
character  of  the  drift  as  a  criterion  by  saying:  “Aside, 
however,  from  the  differences  in  the  bowlders,  there  are 
certain  differences  in  the  physical  aspect  of  the  drift  itself 
which  come  to  mean  much  to  the  field  worker.  Such  dif¬ 
ferences  are  hard  to  put  into  words,  and  it  is  not  always 
possible  to  analyze  them  and  so  detect  the  underlying  cause. 
They  cannot  always  be  detected  and  there  are  many  things 
which  may  be  deceptive;  yet  the  character  of  the  drift  is 
often  very  helpful.”  In  describing  the  waterlaid  beds 
near  Afton  Junction  and  Thayer  he  decided  that  they  lay 
in  some  places  on  certain  silts  or  beds  of  loess  and  in  others 
on  fresh  till  which  had  probably  been  eroded.  The  gravels 
were  found  to  grade  laterally  into  the  overlying  till  which 
had  been  shown  to  be  of  Kansan  age  because  of  its  ferretto 
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zone,  loess  cover,  and  erosion  topography ;  evidences  which 
left  “no  doubt  whatever  that  the  drift  is  Kansan.”  He 
also  found  beds  of  fine  sand  in  the  Kansan  till.  Although 
he  had  failed  to  find  the  soil  between  the  gravels  and  the 
overlying  till  that  had  been  claimed  by  Chamberlin  and 
McGee,  there  was  a  buried  peat  nearby  which  might  be 
equivalent  and  there  was  therefore  some  evidence  of  a 
time  break  above  the  gravels  which  themselves  gave  evi¬ 
dence  of  having  been  deposited  near  to  the  ice.  The  till 
beneath  the  gravel  was  declared  to  be  “wholly  unlike  any 
known  phase  of  the  Kansan”.  Recent  work  had  shown 
that  two  different  interglacial  formations  in  Northeastern 
Iowa  had  been  confused  and  regarded  as  McGee’s  forest 
bed.  The  new  classification  of  that  area  as  having  topo¬ 
graphic  forms  “now  recognized  as  Iowan”  had  resulted  in 
“dividing  the  formation  which  McGee  called  his  ‘upper 
till’  ”  into  Kansan  and  Iowan.  In  any  event,  it  was  de¬ 
clared,  “there  are  in  Iowa  traces  of  a  drift  sheet  older  than 
the  Kansan  and  separated  from  it  by  an  unknown  but  prob¬ 
ably  considerable  interval.” 

Calvin74  described  the  interglacial  deposits  of  north¬ 
eastern  Iowa,  namely  McGee’s  forest  bed  and  his  own 
Buchanan  gravels.  These  had  formerly  been  confused 
and  both  correlated  with  the  Aftonian  but  it  was  now  rec¬ 
ognized  that  they  constituted  “two  district  horizons  in  the 
glacial  series.”  McGee  had  first  recognized  more  than  one 
age  of  drift  in  the  area  and  had  introduced  “methods  of  in¬ 
vestigation  that  finally  furnished  the  key  to  the  interpre¬ 
tation  of  the  complex  Pleistocene  system.  _ He 

furnished  criteria  for  discriminating  the  two  till  sheets  by 
their  color  and  contents.”  “McGee  looked  upon  the  forest 
bed  as  the  plane  of  division  between  his  lower  and  upper 

tills,  but  later  investigators _ reached  the  conclusion 

that  his  lower  till  embraces  two  distinct  drift  sheets,  and 
that  it  is  between  these  two  that  the  forest  bed  invariably 
lies.”  It  should  be  noted  that  this  statement  did  not  cor¬ 
respond  with  that  of  Bain  in  the  last  paper  where  he  spoke 


M  Calvin,  Samuel,  The  interglacial  deposits  of  northeastern  Iowa :  Iowa 
Acad.  Sci.,  Proc.,  vol.  5,  pp.  64-70,  1898  ;  Am.  Geologist,  vol.  21,  pp.  251-254, 
1898. 
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of  dividing  the  “upper  till”  of  McGee.  Calvin  went  on  to 
say  that  Bain  had  shown  that  the  Aftonian  gravels  lay  be¬ 
low  the  Kansan  so  that  they  were  now  correlated  with  the 
forest  bed  instead  of  with  the  Buchanan  gravels  as  had 
first  been  supposed.  The  latter  marked  the  beginning  of 
an  interglacial  stage  between  the  Kansan  and  the  Iowan. 
The  lapse  of  time  was  marked  by  the  weathering  of  the 
gravels.  This  correlation  left  the  Iowan  drift  very  thin. 

The  same  author  set  forth  similar  conclusions  in  the 
county  reports  of  the  same  year.  In  these  Calvin75  de¬ 
scribed  the  Iowan  drift  as  resting  on  both  weathered  grav¬ 
els  and  weathered  Kansan  till.  Its  margin  was  marked  by 
moraine-like  ridges  of  loess  and  inside  of  the  Iowan  area 
“islands”  of  loess-covered  Kansan  rose  above  the  smooth 
plains.  The  Iowan  ice  had  been  too  thin  to  pass  over  these 
although  some  of  them  were  as  low  as  50  feet  in  height. 
The  Iowan  till  was  marked  by  huge  fresh  granite  bowlders, 
by  the  slight  weathering,  and  by  smooth,  little-eroded  topo¬ 
graphy. 

Bain76  in  describing  another  county  in  Iowa  mentioned 
a  gumbo  which  he  ascribed  to  water  deposition  as  it  was 
“compacted  or  puddled”.  He  also  urged  caution  in  inter¬ 
preting  hillside  exposures  of  drift  on  account  of  slumping 
and  slope-wash.  The  same  author77  found  difficulty  in  clas¬ 
sifying  the  drift  of  the  area  west  of  the  Des  Moines  lobe  of 
Wisconsin  drift.  In  this  report  he  entered  quite  fully  into 
a  discussion  of  criteria.  He  had  found  a  drift  evidently  older 
than  the  loess  but  which  on  the  basis  of  erosion  and  weath¬ 
ering  might  be  classed  with  the  Wisconsin;  as  the  loess  had 
not  been  shown  to  be  post-Wisconsin  he  thought  the  balance 
of  probabilities  favored  an  Iowan  or  Illinoian  age  for  this 
drift.  Bain  also  presented  a  map  of  the  drift  sheets  of 
Iowa  which  showed  no  Iowan  drift  in  the  northwestern 
part  of  state. 


Calvin,  Samuel,  Geology,  of  Delaware  County :  Iowa  Geol.  Survey,  voL 
8,  pp.  121-192,  1898  ;  Geology  of  Buchanan  County:  Idem,  pp.  203-253. 

77  Bain,  H.  F.,  Geology  of  Decatur  County:  Iowa  Geol.  Survey,  vol.  8,  pp. 
257-309,  1898. 

77  Bain,  H.  F„  Geology  of  Plymouth  County:  Iowa  Geol.  Survey,  vol.  8, 
pp.  317-366,  Map  of  drift  sheets,  pi.  Ill,  1898. 
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Leverett78  gave  names  to  several  of  the  interglacial 
intervals  which  had  previously  been  simply  denoted  by 
number  or  by  local  terms.  Inasmuch  as  there  were  no  known 
exposures  of  interglacial  deposits  between  the  Iowan 
and  Wisconsin  tills  a  type  locality  was  chosen  where  the 
contact  between  the  loess  and  the  Wisconsin  till  could  be 
studied.  This  involved  the  correlation  of  the  loess  as 
equivalent  in  age  to  the  Iowan  drift  as  thought  by  McGee. 
On  that  assumption  the  soil  and  zone  of  weathering  be¬ 
tween  the  loess  and  the  overlying  Wisconsin  was  called  the 
Peorian  interval  from  exposures  near  Peoria,  Illinois.  This 
interval  was  correlated  tentatively  with  the  Toronto  for¬ 
mation  of  Ontario.  Similar  reasoning  correlated  the  soil 
and  weathered  material  (Sangamon  formation)  below  the 
loess  of  Illinois  with  the  interval  between  the  Illinoian  and 
Iowan  drift  which  were  not  known  to  be  in  contact  with 
one  another.  The  type  locality  was  Sangamon  County, 
Illinois.  The  Yarmouth  interval  was  defined  as  that  be¬ 
tween  the  Kansan  and  Illinoian  drifts;  its  type  locality 
was  a  well  in  southeastern  Iowa  but  exposures  of  an  erosion 
contact  and  a  leached  soil  with  black  gummy  clay  had  been 
found  in  ravines  west  of  the  Mississippi  River.  Rones  of 
the  rabbit  and  the  skunk  had  been  found  in  peat  of  this 
age. 

Tood79  pointed  out  the  danger  of  accepting  limited  ex¬ 
posures  of  a  buried  forest  as  indicating  a  continuous  hori¬ 
zon  since  landslides  in  ravines  might  readily  simulate  gla¬ 
cial  burial. 


1899 

The  year  1899  was  marked  by  the  appearance  of  the  first 
of  Leverett’s80  series  of  monographs  on  the  Pleistocene. 


78 Leverett,  Frank,  The  weathered  zone  (Sangamon)  between  the  Iowan 
loess  and  the  Illinoian  till  sheet:  Jour.  Geology,  vol.  6,  pp.  171-181,  1898; 
Iowa  Acad.  Sci.,  Proc.,  vol.  5,  pp.  71—80,  1898  ;  The  weathered  zone  (Yar¬ 
mouth)  between  the  Illinoian  and  Kansan  till  sheets:  Jour.  Geology,  vol.  6, 
pp.  238-243,  1898;  Iowa  Acad.  Sci.,  Proc.,  vol.  5,  pp.  81-86,  1898  ;  The  Peo¬ 
rian  soil  and  weathered  zone  (Toronto  formation?)  :  Jour.  Geology,  vol.  6, 
pp.  244-249,  1898. 

79 Todd,  J.  E.,  Degradation  of  the  loess:  Iowa  Acad.  Sci.,  Proc.,  vol.  5, 
pp.  46-51,  1898. 

80  Leverett,  Frank,  The  Illinois  glacial  lobe:  U.  S.  Geol.  Survey  Mon.  38, 
1899. 
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In  this  voluminous  publication  the  Pleistocene  column 
given  by  the  author  two  years  before  was  modified  only  by 
the  introduction  of  the  names  of  the  interglacial  stages 
that  he  had  proposed  in  the  preceding  year.  No  name  was 
given,  however  to  the  interval  between  the  Early  and  the 
Late  Wisconsin  stages  of  glaciation.  Remarks  were  added 
on  the  possible  relations  of  the  Albertan  and  the  sub-Af- 
tonian  drifts  and  on  the  relations  of  the  different  gather¬ 
ing  grounds  of  the  ice.  The  column  was  in  brief  as  fol¬ 
lows:  (1)  Albertan  or  sub-Aftonian  drift,  (2)  Aftonian 
interglacial  interval,  (3)  Kansan  drift,  (4)  Yarmouth 
interval,  (5)  Illinoian  drift,  (6)  Sangamon  interval,  (7) 
Iowan  drift  and  loess,  (8)  Peorian  or  Toronto?,  (9)  Early 
Wisconsin  drift,  (10)  unnamed  interval,  (11)  Late  Wis¬ 
consin  drift.  The  author  had  distinguished  the  Illinoian 
drift  as  younger  than  the  Kansan  as  early  as  1894.  The 
Yarmouth  deposits  clearly  indicated  .an  interglacial  inter¬ 
val  below  this  drift,  while  the  relation  of  the  Sangamon 
and  the  loess  demonstrated  a  much  greater  age  than  that 
of  the  Iowan.  Deposits  of  gumbo  had  also  been  found 
below  the  Sangamon  deposits  but  no  definite  statement  was 
made  as  to  their  origin.  The  younger  topography  of  the 
Illinoian  as  compared  with  the  Kansan  was  described.  The 
presence  of  moranic  ridges  and  the  lesser  weathering  of 
the  Illinoian  were  also  regarded  important  distinctions 
from  the  older  Kansan.  An  area  along  Rock  River  valley 
in  northern  Illinois  was  correlated  as  the  Labradorian 
equivalent  of  the  Iowan.  This  drift  did  not  show  the  evi¬ 
dence  of  a  long  period  of  weathering  before  the  deposition 
of  the  loess  and  possessed  definite  drumlins  and  other  gla¬ 
cial  features.  It  had  an  ill-defined  outer  border  and  a  dis¬ 
tinctive  lithological  character.  There  was  no  discussion 
of  the  relation  of  the  lithologic  character  to  bed  rock  ge¬ 
ology  or  of  conditions  affecting  weathering  and  erosion. 
Interglacial  silt  had  been  found  in  some  places  between  this 
drift  and  the  underlying  Illinoian  till.  Well  records  indi¬ 
cated  soils  between  the  Iowan  drift  and  the  Wisconsin  till, 
The  exact  relation  to  the  original  Iowan  area  had  not  been 
determined.  It  was  not  thought  that  the  interval  between 
the  Early  and  the  Late  Wisconsin  drifts  was  as  long  as  the 
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earlier  ones  for  little  or  no  difference  in  weathering  or 
erosion  could  be  detected. 

An  important  paper  of  this  year  was  Calvin’s81  defini¬ 
tion  of  the  Iowan  drift.  He  stated  that  it  had  “certain 
individual  characteristics  that  differentiate  it  sharply 
from  the  other  drift  sheets  of  the  Mississippi  valley.”  He 
explained  the  confusion  of  nomenclature  that  had  grown 
up  from  the  dividing  of  McGee’s  “Upper  Till”  into  Kansan 
and  Iowan.  The  Iowan  drift  had  been  found  to  possess 
an  extremely  irregular  border;  “the  free  edge  of  the  Iowan 

ice, _ ,  flowed  out  in  numberless  digit-like  lobes,  some  of 

which  were  surprisingly  long  and  narrow,  and  so  its 
boundary  lines  along  the  terminal  margins  are  irregular 
and  sinuous  to  the  last  degree.”  Calvin  found  that  the 
loess  was  absent  from  the  Iowan  drift  except  near  the  bor¬ 
der,  where  islands  of  Kansan  drift  rose  above  the  Iowan 
plain.  Just  outside  the  Iowan  border  the  loess  was  very 
thick.  The  pecular  boundaries  of  the  Iowan  glacier  were 
explained  as  due  to  very  thin  ice  supported  by  water.  “This 
is  offered,  with  many  misgivings,  merely  as  a  suggestion 
to  account  for  the  remakable  power  of  flowing  out  in  long 
tongues  and  meeting  around  prominent  elevations”.  The 
Iowan  till  was  described  as  thin,  yellow  colored,  and  cal¬ 
careous  to  the  grass  roots;  it  contained  many  immense 
fresh  granite  bowlders,  some  trap  rocks,  and  some  quart¬ 
zite,  while  the  Kansan  till  contained  greenstones  and  rot¬ 
ted  granites.  The  Iowan  surface  topography  was  due  to 
ice  moulding  and  showed  very  little  erosion  compared  with 
the  Kansan  drift  area.  The  author  thought  that  the  Kan¬ 
san  drift  was  certainly  fifteen,  and  possibly  as  much  as 
fifty,  times  as  old  as  the  Iowan.  The  Iowan  he  believed  to 
be  at  least  twice  as  old  as  the  Wisconsin  drift,  which  latter 
showed  “no  detectable  signs  of  even  the  incipient  stages  of 
oxidation  and  leaching.”  No  forest  bed  had  been  found  be¬ 
tween  the  Iowan  and  the  Kansan  tills  but  there  was  a  line 
of  oxidation  of  the  older  drift  beneath  the  Iowan. 

Calvin82  also  presented  a  popular  article  on  the  Pleisto 


81  Calvin,  Samuel,  Iowan  drift:  Geol,  Soc.  America,  Bull.,  vol.  10,  pp.  107- 
120,  1899. 

83  Calvin,  Samuel,  Pleistocene  Iowa:  Annals  of  Iowa,  vol.  3.  pp.  1-22,  1899. 
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cene  of  Iowa.  He  stated  that  the  Neocene  peneplain  in  Iowa 
has  been  trenched  with  deep  valleys  before  the  earliest  ice. 
The  Pleistocene  column  stood  as  follows:  (1)  Ozarkian 
stage  of  uplift  and  erosion83,  (2)  pre-Kansan  or  Albertan 
till  “of  marked  individual  characteristics”,  (3)  Aftonian 
interglacial  soils  and  gravels,  (4)  Kansan  drift  with  green¬ 
stone  bowlders,  (5)  Buchanan  interglacial  weathered 
gravels,  (6)  Illinoian  drift,  (3)  Third  unnamed  intergla¬ 
cial  stage,  (8)  Iowan  stage  of  glaciation,  (9)  Toronto  (?) 
formation  and  deposition  of  sand  and  loess,  (10)  Wisconsin 
drift.  It  is  interesting  to  note  that  Calvin  did  not  use  Lev- 
erett’s  names  for  the  interglacial  intervals  and  that  he  was 
beginning  to  place  the  loess  as  interglacial  rather  than  as 
the  same  age  as  the  Iowan  drift.  This  drift  was  described 
as  “fundamentally  a  bright  yellow  clay.”  Calvin  further 
explained  that  “the  glaciers  by  which  it  was  distributed 
often  rode  over  the  pre-Iowan  surface  materials  without 
cutting  into  or  disturbing  them  to  any  appreciable  extent.” 
A  map  indicated  a  smoother  outline  for  the  Iowan  than  was 
later  given  and  showed  possible  Iowan  drift  in  northwest¬ 
ern  Iowa. 

Udden  and  Norton84  published  detailed  accounts  of  parts 
of  the  Illinoian  area  in  Iowa.  Much  of  Leverett’s  evidence 
was  restated  and  the  pronounced  difference  in  the  topog¬ 
raphy  of  the  Illinoian  and  Kansan  areas  was  described. 
Norton  said :  “erosion  has,  for  the  most  part,  only  nibbled 
at  the  edges  (of  the  Illinoian  plain).  Even  to  its  margins, 
overlooking  two  master  rivers,  remnants  of  the  original 
plain  surface  are  left.”  He  also  distinguished  an  area  of 
uneroded  Iowan  drift. 

Beyer83  in  a  report  on  a  county  in  central  Iowa  endeav¬ 
ored  to  divide  the  Wisconsin  drift  into  two  stages  separated 
by  an  interval  which  “measured  in  terms  of  oxidation  and 


83  This  Ozarkian  is  the  early  Pleistocene  erosion  interval  of  Hershey 
(Hershey,  O.  H.,  Ozarkian  epoch — a  suggestion :  Science,  ri.  s.,  vol.  3,  pp. 
620-622,  1896.)  not  the  Ozarkian  of  Ulrich  which  embraces  part  of  the  early 
Paleozoic. 

84  Udden,  J.  A.,  Geology  of  Muscatine  County:  Iowa  Geol.  Survey,  vol.  9, 
pp.  249-380,  1899. 

Norton,  W.  H.,  Geology  of  Scott  County:  Iowa  Geol.  Survey,  vol.  9,  pp. 
391-514,  1899. 

88  Beyer,  S.  W.,  Geology  of  Story  County:  Iowa  Geol.  Survey,  vol.  9,  pp. 
157-239,  1899. 
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leaching,  was  certainly  greater  than  the  time  which  has 
elapsed  since  the  retreat  of  the  ice  from  the  country.” 
In  another  paper  the  same  author86  described  loess,  which 
he  regarded  as  “the  silty  apron  of  the  Iowan”,  buried  under 
the  Wisconsin  till. 

Bain87  again  took  up  the  problem  of  the  drift  of  western 
Iowa  outside  of  the  Des  Moines  lobe  of  Wisconsin  drift.  In 
his  report  on  Carroll  County  he  described  two  phases  of  the 
extra-morainic  drift,  one  weathered  and  the  other  fresh  to 
the  top.  Inasmuch  as  no  vertical  or  horizontal  line  of  divi¬ 
sion  could  be  discovered  between  these  he  considered  that 
erosion  had  removed  the  weathered  material  as  fast  as  it 
had  been  formed.  The  same  conclusions  were  also  set  forth 
in  another  paper  in  which  he  explained  the  rate  of  carbonate 
leaching  as  governed  by  porosity  and  the  relation  of  amount 
of  weathered  material  to  the  rate  of  erosion.  He  explained 
the  method  of  formation  of  the  ferretto  or  oxidized  zone 
which  occurs  at  the  surface  of  the  older  drifts.  Bain  con¬ 
cluded  that  more  water  ran  off  in  the  region  under  consid¬ 
eration  than  in  localities  to  the  south  and  east,  and  there¬ 
fore  the  rate  of  leaching  was  less.  The  danger  of  confusion 
of  old  and  new  drifts  if  weathering  alone  was  considered 
was  pointed  out.  Bain  did  not  think  the  extra-morainic 
drift  was  of  Iowan  age. 

Todd88  expressed  doubt  on  the  subject  of  the  supposed  in¬ 
terglacial  deposits  of  South  Dakota  but  added  little  new  to 
the  subject  now  under  consideration. 

1900 

Wilder89  followed  up  the  same  line  of  argument  as  Bain 
in  the  preceding  year.  He  has  found  far  less  leaching  of  the 
drift  in  northwestern  than  in  southern  Iowa  and  said: 
“from  this  it  does  not  necessarily  follow  that  the  drift  is 


88  Beyer,  S.  W.,  Buried  loess  in  Story  County :  Iowa  Acad.  Sci.,  Proc.,  vol. 

6,  pp.  117-121,  1899. 

87  Bain,  H.  F.,  Geology  of  Carroll  County :  Iowa  Geol.  Survey,  vol.  9,  pp. 
53-105,  1899;  Notes  on  the  drift  of  northwestern  Iowa:  Am.  Geologist,  vol. 
23,  pp.  168-176,  1899. 

88  Todd,  J.  E.,  New  light  on  the  drift  in  South  Dakota:  Iowa  Acad.  Sci., 
Proc.,  vol.  6,  pp.  122-130,  1899;  Am.  Geologist,  vol.  25,  pp.  96-105,  1900. 

^^Wilder,  F.  A.,  Geology  of  Byon  and  Sioux  Counties :  Iowa  Geol.,  Survey, 
vol.  10,  pp.  89-157,  1900. 
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young.  The  amount  of  leaching  is  determined  in  part  by 
the  quantity  of  water  that  circulates  through  the  lime-bear¬ 
ing  stratum,  and  if  the  surface  of  a  given  region  is  relative¬ 
ly  low  so  that  there  is  little  or  no  tendency  for  water  to 
penetrate  the  soil,  long  lapses  of  time  may  result  in  very 
little  leaching.  On  the  other  hand,  if  the  gradients  were 
high,  surface  drainage  would  be  increased  and  little  water 
would  penetrate  the  drift.  This  would  also  account  for  the 
absence  of  leaching.  Leaching  goes  on  most  rapidly  where 
slopes  are  moderate.  High  gradients  also  result  in  rapid 
erosion,  and  for  this  reason  Mr.  Bain,  in  Carroll  County, 
accounts  for  the  absence  of  ferretto  and  leaching  in  parts 
of  the  Kansan  drift.”  The  lighter  rainfall  of  western  Iowa 
would  also  tend  in  the  same  direction  of  little  leaching,  ac¬ 
cording  to  Wilder.  He  concluded  that  it  was  best  to  cor¬ 
relate  the  drift  with  the  Kansan  although  from  a  topo¬ 
graphic  standpoint  it  resembled  the  Iowan.  Wilder  was 
one  of  the  first  to  adopt  Shimek’s  eolian  theroy  of  the 
loess. 

Calvin  and  Bain90  writing  on  Dubuque  County,  Iowa, 
mentioned  the  effect  of  the  permeability  of  gravels  on  oxi¬ 
dation. 

1901 

The  new  century  opened  with  the  publication  of  a  map  of 
the  drift  sheets  of  Iowa  by  Calvin91  which  showed  a  smooth 
Iowan  boundary,  an  area  of  extra-morainic  Wisconsin  drift 
in  the  northwestern  part  of  the  state,  and  the  distribution 
of  the  terminal  and  recessional  moraines  of  Wisconsin  age. 

Udden92  described  three  drifts  in  Louisa  County,  Iowa,  as 
pre-Kansan,  Kansan,  and  Illinoian.  The  first  two  had  been 
found  to  be  separated  by  sands  and  gravels  of  Aftonian  age. 
Especial  attention  was  paid  to  the  supposed  differences  in 
kinds  of  erratics  in  each  of  the  drifts,  a  criterion  upon 
which  the  author  laid  much  stress. 


90  Calvin,  Samuel,  and  Bain,  H.  F.,  Geology  of  Dubuque  County  :  Iowa  Geol 
Survey,  vol.  10,  pp.  381-623,  1900. 

91  Calvin,  Samuel,  Preliminary  map  of  the  drift  sheets  of  Iowa :  Iowa  Geol. 
Survey,  vol.  11,  plate  II,  p.  16,  1901. 

82  Udden,  J.  A.,  Geology  of  Louisa  County :  Iowa  Geol.  Survey,  vol.  11,  pp. 
58-126,  1901. 
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Norton98  writing  in  another  county  report  declared  that 
other  factors  than  time  influenced  the  amount  of  alteration 
of  the  drift,  and  that  manganese  oxide  could  look  very  much 
like  the  organic  matter  of  a  buried  soil.  Slopewash  deposits 
were  also  recognized.  The  loess-covered  islands  or  “paha” 
within  the  Iowan  area  were  thought  possibly  to  be  eskers 
for  the  author  believed  that  the  absence  of  loess  from  the 
Iowan  plains  was  due  to  their  being  covered  by  ice  at  the 
time  of  the  deposition  of  the  loess. 

Hershey94  sought  to  make  more  definite  Leverett’s  state¬ 
ments  on  the  relative  ages  of  the  Kansan  and  the  Illinoian 
drifts.  The  border  of  the  latter  was  marked  by  a  broad 
ridge.  Even  on  the  banks  of  the  Mississippi  where  condi¬ 
tions  were  favorable  for  erosion,  the  Illinoian  was  little 
touched,  while  the  Kansan  area  to  the  west  had  most  of  its 
ridges  reduced  below  the  original  drift  plain.  No  full 
statement  was  made  of  the  factors  that  govern  the  speed  of 
erosion. 

1902 

Calvin's95  annual  report  published  in  1902  called  Iowa 
classic  ground  for  glacial  geology.  Since  his  report  in  1897 
many  new  facts  had  been  ascertained  largely  through  the 
work  of  Leverett.  The  column  of  glacial  and  interglacial 
stages  given  by  Calvin  differed  from  that  of  Leverett  only 
in  the  omission  of  any  subdivision  of  the  Wisconsin.  The 
author  declared  that  the  Kansan  drift  was  at  least  twenty 
times  as  old  as  the  Wisconsin  and  that  some  of  the  inter¬ 
glacial  intervals  might  have  been  many  times  longer  than 
the  time  since  the  Wisconsin.  Judging  from  erosion  the 
southwestern  part  of  Iowa  might  well  have  pre-Kansan 
drift  at  the  surface,  but  recent  studies  of  railway  cuts  in 
that  region  had  shown  that  the  drift  was  divided  by  the 
Aftonian  gravels  which  were  regarded  as  outwash  of  the 
pre-Kansan  glacier.  The  mapping  of  the  border  of  the  Iow¬ 
an  drift  has  been  completed. 


93  Norton,  W.  H.,  Geology  of  Cedar  County:  Iowa  Geol.  Survey,  vol.  11, 
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91  Hershey,  O.  H.,  The  age  of  the  Kansan  drift:  Am.  Geologist,  vol.  28, 
pp.  20-25,  1901. 

95  Calvin,  Samuel,  Report  of  the  State  Geologist :  Iowa  Geol.  Survey,  vol. 
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MacBride96  in  reporting  upon  part  of  northwestern  Iowa 
stated  that  the  age  of  the  drift  outside  the  Wisconsin  mo¬ 
raine  was  “still  a  matter  of  conjecture.”  The  criterion  of 
topography  was  used,  for  the  author  stated  in  regarding  to 
the  mapping  of  the  border  of  the  Wisconsin :  “in  our  effort 
to  delimit  a  glacial  drift  sheet  such  as  the  Wisconsin  we 
must  always  be  guided  to  a  very  considerable  extent  by 
purely  surface  indications,  the  presence  or  absence  of  sur¬ 
face  bowlders,  and  above  all  by  the  configuration  of  the  sur¬ 
face  as  expressed  in  general  topography.” 

Udden97  writing  on  a  county  in  the  Kansan  area  of  Iowa 
gave  the  results  of  the  study  of  1000  pebbles  from  the  pre- 
Kansan  and  Kansan  drifts.  A  slight  difference  was  noted 
in  that  Keeweenawan  rocks  were  more  numerous  in  the 
Kansan,  and  Huronian  rocks  more  numerous  in  the  pre- 
Kansan.  Differences  in  surface  leaching  ranging  up  to  300 
percent  had  been  noted  within  a  few  rods  distance  and  were 
thought  to  be  possibly  “due  to  difference  in  texture,  or  per¬ 
haps  also  to  difference  in  drainage.”  The  relation  of  size 
of  stones  to  kind  of  rock  was  also  investigated,  showing  an 
increasing  percentage  of  limestone  with  decrease  in  size. 

The  most  important  production  of  the  year  was  the  sec¬ 
ond  of  Leverett’s98  monographs,  this  time  on  the  region 
westward  from  the  great  reentrant  in  the  drift  margin  in 
southwestern  New  York.  The  outline  of  time  relations  and 
succession  of  drifts  was  unchanged  from  the  earlier  mono¬ 
graph.  Pre-Kansan  or  Kansan,  Illinoian,  Early  Wisconsin, 
and  Late  Wisconsin  drifts  had  been  found.,  The  controver¬ 
sy  over  the  depth  of  preglacial  erosion  of  the  upper  Ohio 
was  discussed,  and  it  was  concluded  that  most  of  the  rock 
erosion  had  been  completed  before  the  Illinoian  drift  was 
deposited.  The  extra-morainic  drift  of  northern  Pennsyl¬ 
vania  had  an  attenuated  border  unlike  the  Illinoian  and 
showed  deep  erosion  little  of  which  could  have  been  due  to 
glacial  waters  since  “casual  observation  shows  that  the 
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streams  which  have  been  unaided  by  glacial  floods  have 
nevertheless  opened  valleys  of  sufficient  size  to  warrant  the 
inference  that  glacial  floods  are  responsible  for  only  a  minor 
part  of  the  erosion  displayed  by  the  glaciated  tributaries.” 
Leverett  thought  that  the  gravel  conglomerates  described 
by  Sutton  were  really  stony  till  and  of  no  particular  signifi¬ 
cance  in  dividing  the  drifts.  He  could  not  find  Orton’s 
forest  bed  in  till  but  only  a  soil  below  the  loess.  This  was 
the  Sangamon,  and  showed  that  more  weathering  had  taken 
place  before  the  formation  of  the  loess  than  since  the  Wis¬ 
consin.  The  Peorian  interval  was  not  thought  to  have  been 
as  long  as  the  Sangamon.  Doubt  was  expressed  that  all  the 
loess  was  Iowan  outwash.  The  differences  between  the 
Early  and  Late  Wisconsin  drifts  were  not  as  well  shown  as 
farther  west,  but  there  had  been  some  erosion  of  the  former 
before  the  deposition  of  the  latter. 

1903 

Calvin’s"  county  reports  published  in  1903  added  little 
new.  The  constructional  character  of  the  Iowan  topography 
was  affirmed  by  stating  that:  “erosion  was  in  no  way  con¬ 
cerned.  Erosion  has  not  effected  any  general  modification  of 
the  surface  since  the  glacial  ice  disappeared  from  the  re¬ 
gion.”  In  speaking  of  a  buried  soil  he  stated :  “the  organic 
matter  of  the  peaty  soil  was  capable  of  more  than  counter¬ 
balancing  any  effects  of  oxidation  which  might  have  taken 
place  before  the  Kansan  surface  was  covered  and  protected 
from  further  change  by  the  deposition  of  the  Iowan  drifts.” 
The  Iowan  till  was  declared  to  carry  “quite  a  large  amount 
of  lime  carbonate  even  at  the  surface.”  It  was  recognized 
that  all  loess  need  not  be  of  Iowan  age.  The  occurrence  of 
loess  on  Iowan  drift  was  described  as  “so  unusual  as  to  ex¬ 
cite  surprise.” 

Savage100  writing  on  another  county  of  Iowa  with  Iowan 
drift  stated  that  “to  discriminate  between  such  Iowan  areas 
and  those  of  the  less  eroded  Kansan  surface  is  not  always 


99  Calvin,  Samuel.  Geology  of  Howard  County :  Iowa  Geol.  Survey,  vol. 
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pp.  188-253,  1903. 


84  Wisconsin  Academy  of  Sciences ,  Arts,  and  Letters. 

an  easy  task.  Usually,  however,  the  Iowan  ice  left  large 
bowlders  of  gray  granite  at  more  or  less  frequent  intervals 
on  the  surface  over  which  it  passed.  Wherever  these  ap¬ 
pear - there  are  topographic  features  accompanying  them 

which  together  constitute  distinctive  criteria.  So  constant 
is  the  presence  of  occasional  bowlders  over  the  Iowan  area, 
even  where  it  left  but  slight  traces  in  topography,  that  its 
outlines  could  almost  be  mapped  from  the  presence  of  these 
fresh  granite  bowlders _ 

The  same  author101  also  described  one  of  the  lobes  of  the 
Iowan  drift  stating  that  the  “Iowan  ice  did  not  generally 
carry  such  a  large  amount  of  drift  and  debris  as  the  Kan¬ 
san.” 

Holzinger102  described  some  of  the  mosses  from  the  Af- 
tonian  peat  at  Oelwein,  Iowa,  but  did  not  discuss  their  cli¬ 
matic  significance. 

1904 

1904  saw  very  little  published  on  the  subject  under  dis¬ 
cussion.  Shimek013  wrote  on  the  loess.  He  noted  Lev- 
erett’s  use  of  the  loess  for  dating  drift  sheets  and  stated  that 
inasmuch  as  there  is  no  blending  of  loess  and  till  the  former 
could  not  be  regarded  as  contemporaneous  with  any  par¬ 
ticular  drift.  The  testimony  of  the  fossils  was  incompati¬ 
ble  with  such  an  origin.  The  thickening  of  the  loess  and 
its  association  with  sand  dunes  along  the  Iowan  border  was 
no  different  than  along  several  of  the  main  streams  where 
no  connection  with  Iowan  drift  could  possibly  be  claimed. 
Shimek  had  found  loess  between  the  Kansan  and  Illinoian 
drifts  and  believed  that  there  was  evidence  of  several  loess 
deposits  of  different  ages. 

Savage104  described  a  buried  peat  deposit  in  southern 
Iowa  near  the  original  Aftonian  locality.  He  had  the  wood 
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and  moss  examined  by  competent  authorities  who  found  the 
former  to  be  spruce  and  the  latter  to  be  of  two  species,  of 
which  one  was  north-temperate  and  the  other  sub-arctic 
in  its  present  habitat.  The  cool  climate  thus  indicated  was 
ascribed  to  the  time  of  the  approach  of  the  ice  toward  the 
end  of  the  Aftonian  interval.  The  deposit  was  correlated 
with  the  peat  bed  of  the  Oelwein  cut  on  the  basis  of  the 
organic  remains.  The  drift  below  the  peat  had  been 
oxidized  before  the  formation  of  the  former. 

1905 

1905  was  almost  as  poor  a  year  for  publications  as  was  the 
preceding.  Savage105  wrote  on  another  part  of  northeast¬ 
ern  Iowa  describing  some  of  the  Iowan  drift.  The  eleva¬ 
tions  along  the  border  of  that  deposit  he  declared  “can 
scarcely  be  called  a  moraine  as  that  term  is  usually  under¬ 
stood,  for  they  contain  no  proper  unspread  Iowan  drift.” 
The  loess  and  sand  of  this  belt  were  ascribed  to  water  depo¬ 
sition.  Speaking  of  the  loess-covered  hills  within  the 
Iowan,  Savage  said :  “If  they  did  determine  in  some  meas¬ 
ure  the  distance  southward  which  the  Iowan  glacier  at¬ 
tained,  the  ice  near  the  margin  must  have  been  exceedingly 
attenuated  for  its  flow  to  be  influenced  by  such  slight  in¬ 
equalities  in  the  surface.  If  the  Iowan  ice  movement  was 
thus  influenced  near  the  margin  by  the  presence  of  hills  we 
have  a  possible  explanation  of  why,  within  a  few  miles  of 
its  border,  there  are  left  paha-like  hills  and  pre^-Iowan 

island  areas,  both  overlain  by  loess _ ;  of  why  the  Iowan 

border  presents  such  a  large  number  of  narrow,  digitating 

lobes. - ;  of  why  its  margin  in  so  many  places  coincides 

for  some  distance  with  one  of  the  bordering  banks  of  a  pre¬ 
glacial  stream _ ;  of  why  in  other  cases  the  Iowan  ice 

seemed  to  avoid  the  immediate  vicinity  of  the  larger 

streams,-. - ”  Little  real  Iowan  till  was  found  in  this 

area. 

Shimek106  in  a  short  abstract  declared  that  the  loess  was 
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related  to  times  of  ice  retreat  and  that  the  order  of  deposi¬ 
tion  had  been  first  residual  gravels,  then  sand  dunes,  and 
last  loess  and  soil. 

1906 

The  most  important  publication  of  1906  was  Chamberlin 
and  Salisbury’s107  text  book  of  geology  in  which  a  some¬ 
what  extended  summary  of  the  glacial  succession  was  given. 
Six  separate  stages  of  ice  invasion  were  listed.  The  sub- 
Af tonian  was  correlated  with  the  Jerseyan  of  New  Jersey. 
The  possibility  was  recognized  that  the  Aftonian  beds 
might  not  be  really  interglacial  but  might  be  sub-Aftonian 
outwash.  Great  masses  of  Aftonian  gravels  had  been 
plowed  up  by  the  advancing  Kansan  ice.  The  Kansan  drift 
was  described  as  a  clay  till  with  little  sand  or  gravel.  “No 
great  deposit  of  sand  and  gravel  have  been  found  in,  or  on, 
or  leading  away  from  the  edge  of  this  formation.”  The 
Illinoian  drift  was  stated,  however,  to  be  associated  with 
more  stratified  drift  than  its  older  neighbor.  The  main 
loess  deposit  was  correlated  with  the  Iowan  drift  and  the 
Peorian  interglacial  deposits  were  held  to  be  equivalent  to 
the  Toronto  formation.  The  criterion  of  differences  in  the 
kind  of  work  and  in  the  drainage  conditions  around  the 
several  glaciers  was  emphasized.  “A  part  of  this  difference 
is  due  to  the  greater  freshness  of  the  Wisconsin  forma¬ 
tions;  but  the  larger  part,  apparently,  is  assignable  to  a 
stronger  original  expression.”  Karnes,  eskers,  drumlins, 
outwash,  and  moraines  were  described  as  characterizing 
the  Wisconsin  drift,  which  also  was  unique  in  its  lobate 
outline.  “This  drift-sheet,  far  beyond  all  the  others,  bears 
the  stamp  of  the  great  agency  of  the  period.”  The  loess 
was  ascribed  to  both  water  and  wind  work,  but  the  asso¬ 
ciation  with  the  Iowan  was  explained  by  sluggish  drainage 
during  that  stage  of  glaciation.  The  table  of  time  ratios 
was  restated  with  slight  modifications  as  “a  collation  of  the 
judgment  of  five  of  the  glacial  geologists  who  have  most 
studied  the  data  in  their  most  favorable  expressions”.  It 
was  as  follows:  time  since  the  late  Wisconsin,  1  unit;  since 
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the  Early  Wisconsin,  2  to  2*4  units;  since  the  Iowan,  3  to 
5  units ;  since  the  Illinoian,  7  to  9  units ;  since  the  Kansan, 
15  to  17  units;  and  since  the  sub-Aftonian,  no  estimate. 

Somewhat  similar  ideas  ascribing  a  difference  in  kind  of 
glacial  action  to  the  several  stages  of  glaciation  were  also 
put  forward  by  Tight108  who  suggested  that  ponding  of 
preglacial  north-flowing  streams  by  the  earlier  glacial  ad¬ 
vances  might  explain  the  differences  in  topography  of  the 
different  drift  sheets. 

The  work  of  the  Iowa  Survey  published  in  1906  contained 
no  new  principles  but  attempted  to  explain  a  number  of 
different  areas  of  Iowan  drift.  Calvin109  remarked  again 
on  the  “very  erratic  and  curiously  lobulate  character  of  the 
margin  of  the  Iowan  drift  sheet”.  He  explained  the  pres¬ 
ence  of  erosion  valleys  between  glaciated  uplands  by  the 
hypothesis  that  the  ice  lodged  in  the  valleys  and  became 
stagnant  while  it  continued  to  move  along  the  divides.  The 
rock  valleys  were  regarded  as  of  pre-Kansan  age. 

Norton110  still  adhered  to  McGee’s  ideas  on  the  loess  stat¬ 
ing  that  if  it  had  accumulated  in  forests  it  was  difficult  to 
see  why  it  was  neither  carbonaceous  nor  leached.  He  noted 
that  the  low  water  table  in  the  paha  hills  promoted  more 
rapid  leaching  than  on  the  adjacent  plains. 

Savage111  found -difficulty  in  explaining  a  small  isolated 
area  that  resembled  Iowan  drift.  He  fell  back  upon  ice¬ 
rafting  of  bowlders  which  he  supposed  to  be  characteristic 
of  drift  of  that  stage. 

Finch112  contributed  a  rather  extended  discussion  of  a 
part  of  the  Iowan  drift  area.  He  remarked  on  the  sand 
along  the  border,  the  sloughs  filled  with  bowlders,  and  the 
local  stratified  materials  on  the  plains.  The  valleys  which 
lead  away  from  the  Iowan  area  were  divided  into  three  sec¬ 
tions:  (1)  broad,  smooth,  shallow  valleys,  (2)  V-shaped 
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rock  valleys  with  some  drift  in  the  bottoms,  and  (3)  deep 
rock  valleys  in  the  loess-Kansan  area.  Part  of  the  depth 
of  the  last  division  was  ascribed  to  banks  of  loess  on  the  val¬ 
ley  sides.  The  round  rock  sides  of  the  second  division  were 
ascribed  to  glaciation  although  no  striae  had  been  discov¬ 
ered.  It  seemed  strange  to  the  author  that  there  were  no 
Iowan  valley  trains,  but  this  he  explained  by  slow  melting 
of  the  ice.  The  border  relations  of  the  Iowan  and  Kansan 
transition  zone  were  declared  to  be  “intricate  and  puzzling”. 

1907 

In  1907  Calvin113  published  the  results  of  a  restudy  of  the 
original  Aftonian  locality  in  southern  Iowa.  New  expos¬ 
ures  had  been  made  since  it  was  first  seen  by  Chamberlin 
and  Bain.  Only  three  possibilities  were  considered:  (1) 
pre-Kansan  outwash,  (2)  Kansan  outwash,  and  (3)  inter¬ 
glacial  deposition.  In  the  first  two  cases  it  was  assumed 
that  the  outwash  was  formed  during  the  final  retreat  of  the 
ice  and  the  hypothesis  of  formation  during  a  minor  oscilla¬ 
tion  of  the  glacial  front  was  ignored.  Because  the  drift 
below  the  gravels  was  not  leached,  because  the  top  of  the 
stratified  beds  showed  as  iron  crust,  and  because  of  other 
signs  of  oxidation  it  was  decided  that  the  gravels  were  pre- 
Kansan  outwash  instead  of  Kansan  outwash  as  concluded 
by  Bain.  The  work  of  modern  ground  water  in  making 
the  ferruginous  band  was,  however,  considered.  No  soil 
had  been  found  at  this  horizon  although  Chamberlin  had 
reported  such.  The  apparent  gradation  of  the  gravels  into 
the  overlying  till  that  had  been  observed  by  Bain  was  now 
ascribed  to  plowing  up  by  the  ice  of  the  stratified  deposits 
as  gravel  bowlders.  Calvin  apparently  regarded  all  the 
gravels  in  the  till  as  transported  masses  and  not  as  lenses ; 
it  is  possible  that  both  occur  and  it  is  certain  that  expos¬ 
ures  were  much  better  at  the  time  of  his  study  than  they  are 
today.  The  Aftonian  interval  was  correlated  by  Calvin 
with  peat  beds  elsewhere  in  Iowa. 


113  Calvin,  Samuel,  The  Aftonian  gravels  and  their  relation  to  the  drift 
sheets  in  the  region  about  Afton  Junction  and  Thayer:  Davenport  Acad. 
Sci.,  Proc.,  vol.  10,  pp.  18-31,  1907. 
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Weidman114  of  the  Wisconsin  survey  published  a  volum¬ 
inous  report  on  part  of  that  state.  Inasmuch  as  the  area 
was  mainly  underlain  by  non-carbonate  rocks  the  leaching 
test  could  not  be  used  to  discriminate  drifts  and  the 
phenomena  of  oxidation  and  disintegration  of  stones  could 
alone  be  employed.  Weidman  wisely  did  not  attempt  to 
correlate  the  several  drifts  that  he  thought  he  could  dis¬ 
tinguish  with  the  glacial  stages  that  had  been  recognized 
in  other  districts  but  instead  he  numbered  them.  Dis¬ 
crimination  was  made  mainly  by  “difference  in  character, 
location  and  thickness  of  the  drift  sheets”.  The  “First 
Drift”  was  found  to  be  very  thin,  and  had  been  much 
eroded;  it  was  devoid  of  moraines.  The  “Second  Drift” 
was  bordered  by  a  thick  moraine  at  Marshfield ;  its  till  had 
been  declared  by  Chamberlin  to  show  weathering  “as  great 
as  any  ever  observed  by  him.”  Rock  hills  within  the  area 
of  this  drift  had  been  eroded  into  crags  since  glaciation. 
An  interglacial  stage  following  this  drift  was  indicated 
only  by  differences  in  erosion  and  in  weathering.  The 
“Third  Drift”  occurred  in  indefinite  local  patches  but  had  a 
mapable  border.  It  showed  kames,  outwash,  knobs,  ba¬ 
sins,  and  loess.  “Over  large  parts  of  the  area  it  is  but  a 
few  feet  thick,  merely  a  mantle  of  2  or  8  feet,  and  in  other 
parts  of  the  area  the  drift  of  this  formation  is  absent.” 
Weidman’s  description  and  illustrations  showed  that  nearly 
all,  if  not  all,  of  this  supposed  drift  is  really  kames  associ¬ 
ated  with  the  “Second  Drift”.  A  relatively  short  inter¬ 
glacial  interval  shown  by  erosion  intervened  between  this 
drift  and  the  Wisconsin  drift  with  its  marked  terminal 
moraine.  Perhaps  the  most  striking  and  unusual  feature 
of  Weidman’s  report  was  the  denial  that  any  appreciable 
amount  of  outwash  had  been  deposited  by  the  waters  from 
the  Wisconsin  ice  sheet.  This  conclusion  was  based  upon 
the  fact  that  some  outwash  terraces  were  supposed  to  have 
been  overridden  by  the  Wisconsin  moraine,  upon  supposed 
glacial  deposits  of  “Third  Drift”  on  some  terraces,  and  on 
the  fact  that  certain  terraces  did  not  extend  up  to  the  mo¬ 
raine.  The  outwash  plains  were  described  as  “alluvial  de- 


114 Weidman,  Samuel,  The  geology  of  north  central  Wisconsin:  Wisconsin 
Geol.  and  Nat.  Hist.  Survey  Bull.  16,  pp.  433-571,  621-631,  1907. 
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posits”  and  ascribed  to  interglacial  stream  aggradation  due 
to  depression  of  the  land  during  the  interval  between  the 
Second  and  Third  Drifts.  Most  of  the  evidence  on  these 
points  was  reserved  for  a  proposed  second  report.  This 
report  was  never  published  but  the  manuscript  was  read 
by  the  present  writer  in  1917. 

Goldthwait115  described  a  forest  bed  under  red  till  at  Two 
Creeks,  Wisconsin.  Underneath  the  fallen  trees  were  la¬ 
minated  clays  with  stumps  in  situ.  Goldthwait  concluded 
that:  “A  natural  inference  is  a  series  of  slight  advances 
and  retreats  of  the  ice  front  in  its  last  stages  by  which  al¬ 
ternating  red  silt  deposits  and  morainic  beds  (both  derived 
from  the  ice)  were  laid  down,  and  when  the  newly  exposed 
drift  country  was  freshly  yet  abundantly  clothed  with  for¬ 
est  growth.”  In  earlier  years  many  geologists  would  have 
at  once  called  this  deposit  interglacial. 

1908 

1908  was  a  poor  year  in  the  subject  here  under  consider¬ 
ation.  Shimek116  announced  the  discovery  of  another  area 
of  Aftonian  gravels  and  sands  in  western  Iowa  which  con¬ 
tained  fossils  that  indicated  a  mild  climate. 

The  same  author117  discussed  the  loess  of  northeastern 
Iowa,  the  region  of  the  Iowan  drift.  He  found  that  the 
fossils  in  the  loess  precluded  the  possibility  of  nearby  ice 
at  the  time  of  its  formation.  He  stated :  “In  this  portion 
of  the  state  any  comparatively  flat  area  in  which  bowlders 
appear  at  the  surface  has  been  referred  to  Iowan,  especially 
if  loose  sand  is  also  present.  But  flat  areas  of  Kansan  are 

not  uncommon  in  the  southern  part  of  the  state. _ and  in 

the  western  part.  On  some  of  these  areas  bowlders  ap¬ 
pear  at  the  surface,  and  Kansan  surfaces  without  loess  are 
not  uncommon  in  the  Kansan  areas  within  or  near  the 

Iowan  drift _ ”  Shimek  recognized  the  occurrence  of 

sand  dunes  and  explained  the  loess  on  the  paha  hills  as  due 


115  Goldthwait,  J.  W.,  The  abandoned  shore-lines  of  eastern  Wisconsin : 
Wisconsin  Geol.  and  Nat.  Hist.  Survey,  Bull.  17,  pp.  61-62,  1907. 
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to  their  having  been  first  drained  and  covered  with  vegeta¬ 
tion  which  held  the  wind-blown  dust  from  the  adjacent  flats 
which  he  found  to  be  everywhere  free  of  loess.  A  photo¬ 
graph  showed  the  pebble  line  at  the  bottom  of  the  loess  of 
the  Iowan  area. 

Attempts  to  reduce  the  number  of  glacial  stages 

General .  The  period  from  1909  to  the  present  appears  to 
have  been  marked  by  greater  conservatism  than  had  form¬ 
erly  obtained.  Up  to  this  time  drifts  had  been  discrimi¬ 
nated  and  correlated  with  amazing  rapidity  and  over  great 
distances;  now  more  scrutiny  was  given  to  the  validity  of 
these  conclusions.  To  quote  the  opinion  of  a  well  known 
foreign  authority,  W.  B.  Wright118:  “It  is  interesting  to 
note  that  the  apparent  ease  and  definiteness  with  which  the 
Americans  have  read  the  record  of  their  glacial  deposits  is 
gradually  becoming  reduced  to  a  state  of  agnosticism  very 
similar  to  that  of  the  European  glacialists  toward  their 
northern  drifts.”  Leverett  proposed  either  (a)  the  abola- 
tion  of  the  Iowan  stage  which  would  involve  correlating 
this  area  as  Kansan,  or  (b)  the  correlation  of  the  Iowan 
with  the  Ulinoian.  He  also  proposed  the  elimination  of  the 
division  of  the  Wisconsin  into  two  separate  stages. 

1909 

The  year  1909  saw  a  number  of  very  important  papers. 
Calvin119  summarized  the  Pleistocene  of  his  home  state  in 
his  presidential  address  before  the  Geological  Society  of 
America.  He  stated  that  Iowa  was  the  best  state  for  the 
study  of  the  Pleistocene  and  reviewed  the  several  drifts  in 
detail.  The  pre-Kansan  he  thought  might  be  the  same  as 
the  Albertan  or  the  Jerseyan ;  it  consisted  of  a  dark  blue  or 
black  till.  The  overlying  Aftonian  had  been  shown  by  fos¬ 
sils  to  have  been  deposited  during  a  time  of  forest  growth 
and  hence  of  mild  climate.  The  beds  had  been  much 
weathered  before  the  coming  of  the  Kansan,  but  it  was  not 
probable  that  the  time  involved  had  been  very  long.  The 


118  Wright,  W.  B.,  The  Quarternary  ice  age,  p,  167,  1914. 

119  Calvin,  Samuel,  Present  phase  of  the  Pleistocene  problem  in  Iowa :  Geol. 
Soc.  America,  Bull.,  vol.  20,  pp.  135-152,  1909. 
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Kansan  was  described  as  a  light  blue  or  gray  till.  The 
Yarmouth  interval  was  also  a  time  of  forests  and  was  also 
indicated  by  the  differences  in  erosion  of  the  Kansan  and 
the  Illinoian  drifts.  This  interval  had  been  longer  than  all 
post-Illinoian  time.  The  Illinoian  till  was  yellow  and  three- 
fourths  of  its  area  had  not  been  eroded.  Weathering  was 
also  much  less  than  in  the  Kansan.  The  Sangamon  interval 
was  not  well  shown  in  Iowa.  The  Iowan  drift  had  not  been 
eroded  or  weathered  although  it  had  a  deep  black  soil ;  this 
soil  alone  was  present  locally.  The  Iowan  till  was  light 
yellow  and  never  had  been  as  calcareous  as  the  Kanson ;  its 
maximum  thickness  was  20  feet.  The  boundaries  were  in¬ 
accurately  drawn.  The  large,  fresh,  striated  bowlders  had 
been  subglacial  and  there  was  not  enough  drift  to  conceal 
them.  The  Kansan  was  thought  to  be  a  hundred  times  as 
old  as  the  Iowan.  No  contacts  between  the  Iowan  and 
Wisconsin  tills  had  been  found  but  the  drifts  were  distinct. 
The  Wisconsin  consisted  of  lighter  yellow  till;  the  ice  of 
that  stage  had  been  thicker  and  more  energetic  than  was 
the  Iowan  ice.  There  was  more  limestone  drift  in  the 
Wisconsin  and  more  moraines  had  been  formed  than  in  the 
earlier  ice  invasions.  The  Iowan  had  weak  drainage  with 
sand  outwash  while  the  Wisconsin  streams  deposited 
gravel.  In  concluding  Calvin  forecasted  that  the  future 
would  reveal  still  more  separate  stages  of  glaciation. 

The  same  author120  also  described  the  fossils  of  the  newly 
discovered  Aftonian  deposits  of  the  Missouri  valley.  The 
fauna  wTas  considered  to  be  inconsistent  with  the  former  in¬ 
terpretation  of  these  deposits  as  pre-Kansan  outwash. 
Large  herbivorous  animals  were  found  which  indicated  the 
presence  of  much  vegetation.  Correlation  with  the  Sheri¬ 
dan  beds  farther  west  was  suggested. 

Shimek121  the  discoverer  of  these  new  Aftonian  localities, 
also  described  them.  After  reviewing  what  had  formerly 
been  known  of  Aftonian  deposits,  he  described  cross-bedded 
sands  and  gravels  with  some  bowlders  which  occurred  in 
the  till  along  the  Missouri  valley  north  of  Council  Bluffs. 


120  Calvin,  Samuel,  Aftonian  mammalian  fauna :  Geol.  Soc.  America,  Bull., 
vol.  20,  pp.  341-356,  1909. 
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These  deposits  were  stained  with  iron  and  manganese 
oxides.  The  abundance  and  good  preservation  of  the  fos¬ 
sils  were  said  to  indicate  that  the  animals  had  lived  at  the 
time  of  the  formation  of  the  deposits.  Shells  of  modern 
species  of  fresh  water  mollusks  had  been  found.  The  po¬ 
sition  of  the  beds  bewteen  two  dissimilar  tills  had  been 
demonstrated  by  exposures  and  by  well  records.  The  top 
of  the  gravels  had  been  weathered  before  Kansan  time  and 
as  the  fossils  indicated  a  mild  climate  the  formation  must 
have  been  interglacial.  The  name  Nebraskan  was  sug¬ 
gested  for  the  till  below  these  beds. 

Up  to  this  time  every  suggestion  of  a  new  glacial  stage 
had  been  accepted  almost  without  question ;  now  Leverett122 
introduced  a  new  spirit  and  instead  of  the  multiplication  of 
stages  suggested  by  Calvin  a  movement  towards  elimina¬ 
tion  began.  Leverett  stated  that  the  application  of  weath¬ 
ering  and  erosion  to  the  correlation  of  drifts  involved  cer¬ 
tain  qualifications  since  other  factors  than  time  had  influ¬ 
enced  the  results.  The  speed  of  erosion  was  governed  by 
stream  gradients,  and  the  speed  of  weathering  by  climate. 
Formation  of  loess  at  different  times  during  the  Pleisto¬ 
cene  indicated  intervals  of  arid  climate  for  he  now  regarded 
loess  as  eolian.  A  number  of  illustrations  taken  from  to¬ 
pographic  maps  were  presented  to  show  the  variation  in 
amount  of  erosion  of  the  several  drifts  under  different  con¬ 
ditions.  It  was  demonstrated  that  the  great  amount  of 
erosion  of  the  Kansan  drift  was  postglacial  and  not  due  to 
unfilled  preglacial  valleys.  The  most  striking  feature  of 
the  paper  was  an  attack  on  the  existence  of  the  Iowan  drift. 
The  author  declared  that  field  study  by  him  had  shown  that 
the  topography  of  the  Iowan  area  was  one  of  erosional 
type  but  without  tabular  divides  and  that  no  fresh  till  was 
present.  A  filling  of  the  valleys  by  slope-wash  was  sug¬ 
gested  as  the  explanation  of  the  difference  of  this  area  from 
the  recognized  Kansan  drift  topography  to  the  south. 

The  Iowan  area  of  Rock  River  valley  in  northern  Illinois 
originally  defined  by  Hershey  while  working  for  Leverett, 
had  up  to  this  time  not  been  questioned  in  public.  Now 


122  Leverett,  Frank,  Weathering  and  erosion  as  time  measures :  Am.  Jour. 
Sci.,  vol.  177,  pp.  $49—368,  1909. 
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Alden128,  who  had  been  working  to  the  north  in  Wisconsin 
where  the  present  writer  assisted  him  in  1907,  restudied 
the  area  north  of  the  latitude  of  Rockford  and  demolished 
much  of  the  basis  on  which  the  original  mapping  had  ap¬ 
parently  been  made.  He  found  that  fresh  till  was  con¬ 
fined  to  slopes  where  erosion  had  carried  away  the  weath¬ 
ered  material  as  fast  as  it  was  formed.  On  undissected  up¬ 
lands  the  depth  of  residual  material  was  quite  normal  for 
the  Illinoian  drift.  The  area  was  further  confused  by 
differences  in  preglacial  topography  and  in  original  amount 
of  drift ;  east  of  Rock  River  a  limestone  upland  still  showed 
drumlins,  while  to  the  west  a  more  rugged  limestone-sand- 
stone  area  had  never  been  buried  under  a  drift  plain.  Dif¬ 
ferences  in  the  rate  of  weathering  of  open  gravels  and  of 
close-textured  tills  were  also  noted.  Caution  was  urged 
in  the  use  of  some  of  the  criteria  which  had  been  employed 
up  to  that  time.  Although  the  relation  of  erosion  to 
depth  of  weathered  material  had  never  been  stressed  in 
teaching  or  in  most  publications,  the  matter  was  not 
original  with  Alden;  Leverett  had  mentioned  it  in  1890, 
Bain  in  1899  and  Wilder  in  1900. 

1910 

The  results  of  Leverett’s124  work  in  Europe  appeared  in 
full  in  1910.  From  this  paper  one  would  infer  that  com¬ 
parison  with  the  European  succession  had  caused  the  at¬ 
tack  on  the  existence  of  the  Iowan  drift,  although  as  a  mat¬ 
ter  of  fact  the  study  of  northeastern  Iowa  had  been  started 
to  see  if  a  Keewatin  Illinoian  drift  could  not  be  discovered. 
Leverett  had  found  that  the  Iowan  till  was  not  “calcareous 
to  the  grass  roots”  and  thought  it  strange  that  a  glacier 
would  not  have  picked  up  any  of  the  calcareous  Kansan 
till  below.  The  fresh  granite  bowlders  he  found  to  be  all 
of  a  very  resistant  type  of  granite.  The  surface  material 
was  regarded  as  no  different  from  the  weathered  Kansan 
drift.  The  question  was  why  there  was  no  loess  on  the 


123  Alden,  W.  C.,  Concerning’  certain  criteria  for  discrimination  of  the  age 
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Iowan  plains;  Shimek’s  suggestion  that  vegetation  was  ab¬ 
sent  on  these  after  it  had  started  on  the  hills  might  be  the 
correct  explanation.  If  any  post-Kansan  drift  was  pres¬ 
ent  it  was  probably  of  Illinoian  age.  The  loess  he  now  re¬ 
ferred  to  the  Sangamon  interglacial  stage.  Notes  were  also 
given  on  all  the  drifts.  The  Jerseyan  was  correlated  with 
the  Nebraskan  and  doubtfully  with  the  old  drift  of  north¬ 
western  Pennsylvania.  The  Aftonian  mollusks  showed 
a  climate  like  the  present  but  with  northern  mosses  and 
with  spruce  the  most  common  tree.  The  climatic  signi¬ 
ficance  of  the  coniferous  trees,  rabbits  and  skunks  of  the 
Yarmouth  was  doubtful.  Loess  and  silt  had  been  formed 
in  this  interval.  Loess  had  been  found  on  the  Early  Wis¬ 
consin  drift  but  not  on  the  Late  Wisconsin.  In  comparing 
weathering  porosity  and  slope  were  mentioned. 

Chamberlin125  in  reviewing  the  foregoing  paper  did  not 
take  a  firm  stand  on  either  side  of  the  Iowan  question  but 
declared  that  the  phenomena  were  '‘singularly  puzzling/’ 
He  further  complicated  the  matter  by  suggesting  the  desir¬ 
ability  of  the  older  nomenclature  in  which  the  name  Iowan 
had  been  applied  to  the  till  immediately  above  the  forest 
bed  of  McGee. 

Meantime  publications  on  the  Aftonian  of  the  Missouri 
valley  continued.  Calvin126  declared  that  the  fossils  were 
of  contemporaneous  animals  since  they  could  not  have  stood 
glacial  and  river  transportation. 

Shimek127  also  wrote  again  and  gave  the  name  Love¬ 
land  to  a  red  joint  clay  above  the  Kansan  drift  of  that 
region.  The  same  author  repeated  his  statements  in  two 
other  reports128.  He  also  urged  the  name  Nebraskan  in¬ 
stead  of  pre-Kansan  since  the  term  Albertan  had  been 
abandoned  after  the  investigations  of  Calhoun  in  the  west. 
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pean  glacial  deposits:  Jour.  Geology,  vol.  18,  pp.  470—474,  1910. 

130  Calvin,  Samuel,  The  Aftonian  age  of  the  Aftonian  mammalian  fauna : 
Iowa  Acad.  Sci.,  Proc.,  vol.  17,  pp.  177-180,  1910. 

127  Shimek,  Bohumil,  Evidence  that  the  fossiliferous  gravel  and  sand  beds 
of  Iowa  and  Nebraska  are  Aftonian :  Geol.  Soc.  America,  Bull.,  vol.  21,  pp. 
119-140,  1910. 

128  Shimek,  Bohumil,  The  Pleistocene  of  Missouri  valley:  Science,  n.  s.,  vol. 
31,  pp.  75-76,  1910;  Geology  of  Harrison  and  Monona  Counties:  Iowa  Geol. 
Survey,  vol.  20,  pp.  277-483,  1910. 


96  Wisconsin  Academy  of  Sciences,  Arts,  and  Letters. 


R.  T.  Chamberlin129  described  pre-Wisconsin  drifts  in 
northwestern  Wisconsin  and  adjacent  parts  of  Minnesota. 
Discrimination  from  the  young  drift  was  based  on  erosion 
contacts  and  locally  on  buried  soils  as  well  as  upon  the 
lithological  character  of  drifts. 

1911 

Calvin130  appears  to  have  been  considerably  disturbed  by 
the  doubts  thrown  upon  the  Iowan  drift  and  the  sugges¬ 
tion  that  if  any  post-Kansan  drift  existed  it  was  of  Illinoian 
age  and  not  a  product  of  a  separate  glacial  stage.  In  a 
very  ably  written  article  which  did  not  appear  until  after 
his  death,  Calvin  discussed  the  confusion  of  nomenclature 
which  had  resulted  from  the  separation  of  the  Iowan  till  as 
distinct  from  the  entire  body  of  till  above  McGee’s  forest 
bed.  He  started  out  to  prove  that  (1)  there  is  an  Iowan 
drift,  (2)  it  is  young  as  compared  with  the  Kansan,  (3)  it 
is  not  a  phase  of  the  Kansan,  (4)  it  is  intimately  related  to 
the  loess,  and  (5)  it  is  not  related  to  the  Illinoian  drift.  The 
first  point  he  thought  did  not  need  proof;  there  was  a  till 
which  was  yellow  in  color  unlike  the  Kansan  and  was  sep¬ 
arated  from  the  Kansan  beneath  by  a  ferretto  zone  and  by 
weathered  gravels.  There  were  two  gravel  horizons  in  the 
region,  the  Aftonian  below  and  the  Buchanan  above.  The 
granite  bowlders  of  the  Iowan  drift  were  very  fresh.  The 
Iowan  till  was  calcareous  to  the  grass  roots  but  locally  it 
had  never  contained  much  carbonate.  The  area  had 
not  been  eroded  and  Leverett’s  example  of  Iowan  topog¬ 
raphy  had  been  chosen  from  an  area  where  little  drift 
was  present  above  the  bed  rock.  The  loess  had  been  de¬ 
rived  from  silt  left  by  the  melting  of  the  Iowan  ice  which 
had  later  been  redistributed  by  the  wind.  The  loess  rested 
on  fresh  Iowan  till  and  on  weathered  Illinoian  till  and 
therefore  the  two  drifts  could  not  be  of  the  same  age.  This 
paper  well  illustrated  the  stress  placed  on  lithologic  char¬ 
acter  of  the  drift  and  the  use  of  the  loess  as  a  datum  plane 
for  dating  drifts. 


129  Chamberlin,  It.  T.,  Older  drifts  in  the  St.  Croix  region:  Jour.  Geology, 
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1912 

In  1912  Wright1*1  again  came  forward  to  prove  the  unity 
of  the  glacial  period.  After  advancing  evidence  which 
tended  to  show  the  relative  recency  of  the  close  of  that 
period,  he  explained  the  high  level  terraces  of  the  upper 
Ohio  region  by  the  unique  hypothesis  that  the  valleys  had 
never  been  filled  with  sediment  to  their  level  but  that  the 
gravels  had  been  thrown  up  on  the  banks  by  vast  floods. 
The  erosional  topography  of  the  marginal  drift  he  called 
mantling  of  preglacial  surfaces.  He  had  found  many  sur- 
ficially  oxidized  stones  in  the  drift  with  one  side  worn 
through  into  the  fresh  core  as  a  result  of  glaciation,  thus 
showing  that  the  weathering  was  preglacial.  Several  con¬ 
ditions  which  might  control  the  relative  position  of  the  pre- 
glacially  decayed  materials  in  a  drift  deposit  were  dis¬ 
cussed.  Wright  declared  that  “Absolute  uniformity  in 
characteristics  of  a  deposit  of  glaciated  material  at  all  lev¬ 
els  in  a  vertical  section  shows  recency  of  formation,  and  it 
is  immaterial  whether  the  deposit  consists  of  entirely  fresh, 
entirely  oxidized,  or  mixed  fresh  and  oxidized  material”. 
The  greater  amount  of  oxidation  of  the  upper  part  of  the 
till  was  ascribed  to  its  superglacial  transportation  which 
led  to  weathering  during  glacial  times.  The  material  of 
the  weathered  preglacial  surface  had  been  carried  to  the 
drift  margin  and  in  places  buried  by  later  fresh  materials 
on  account  of  the  faster  movement  of  the  upper  ice.  The 
glaciated  bed  rock  had  not  been  oxidized  even  at  St.  Louis, 
Missouri.  In  discussion  Leverett  presented  evidence  show¬ 
ing  that  the  valleys  of  the  upper  Ohio  region  had  been  filled 
to  the  level  of  the  flat-topped  terrace  remnants  and  that  the 
incorporation  of  preglaciaily  weathered  material  in  the 
drift  was  insufficient  to  explain  the  facts  seen  in  the  field. 

Shimek132  showed  that  ice  erosion  and  plowing  up  of  drift 
by  readvances  might  lead  to  erroneous  conclusions  from 
limited  data. 


131  Wright,  G.  F.,  Postglacial  erosion  and  oxidation :  Geol.  Soc.  America, 
Bull.,  vol.  23.  p.  277-296,  1912. 

132  Shimek,  Bohumil,  Mingling  of  Pleistocene  formations :  Geol.  Soc. 
America,  Bull.,  vol.  23,  pp.  709-712.  1912. 
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Todd133  gave  evidence  of  two  stages  of  ice  invasions  in 
South  Dakota  and  northeastern  Nebraska  with  a  lowering 
of  the  valley  bottoms  of  100  feet  between  them. 

Hay134  described  the  Pleistocene  mammals  of  Iowa  with 
lists  of  fossil  localities  and  a  bibliography. 

Udden135  in  describing  the  Peoria  quadrangle,  Illinois, 
added  little  new  but  expressed  the  idea  “that  a  more  par¬ 
ticular  knowledge  of  the  drift  sheets  may  make  it  possible 
to  recognize  each  by  its  composition  wherever  it  may  be 
seen.”  Studies  of  the  pebbles  were  made  “with  this  as 
yet  distant  end  in  view”. 

A  new  map136  of  the  drift  sheets  of  Iowa  was  published 
in  connection  with  a  report  on  the  underground  water  re¬ 
sources  of  that  state.  It  differed  from  older  maps  in  show¬ 
ing  no  Wisconsin  drift  outside  of  the  moraine  in  northwest¬ 
ern  Iowa,  the  change  having  evidently  been  made  on  the 
basis  of  unpublished  work. 

1913 

In  1913  Leverett137  returned  to  the  question  of  the  Iowan 
drift.  This  time  the  matter  of  discussion  was  Weid- 
man’s  “Third  Drift”  which  had  now  been  correlated  with 
the  Iowan  drift.  Leverett  stated  that  the  drift  in  question 
was  unlike  the  Kansan  and  lay  in  post-Kansan  valleys.  On 
account  of  its  loose  texture  and  gravel  it  was  little  eroded. 
The  amount  of  weathering  corresponded  to  the  Illinoian 
and  he  had  found  the  same  kind  of  drift  in  southern  Wis¬ 
consin  and  northwestern  Illinois.  It  was  suggested  that 
the  Iowan  drift  might  be  a  late  substage  of  the  Illinoian 
with  no  definite  interglacial  interval  between. 

Weidman138  published  a  note  correlating  four  pre-Wis- 
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consin  drifts  in  central  Wisconsin.  The  first  or  oldest 
drift,  very  much  altered  and  very  thin,  he  thought  might 
be  pre-Kansan.  The  second  drift,  very  old  and  thick  was 
placed  as  Kansan,  and  the  third,  relatively  old  and  thin,  he 
correlated  as  Iowan.  The  fourth  thin  fresh  drift  was 
Early  Wisconsin.  The  loess  had  been  deposited  in  the  in¬ 
terval  between  the  third  and  the  fourth  drifts.  It  must 
be  noted  that  this  succession  did  not  correspond  to  that  used 
in  his  earlier  report  and  that  much  stress  was  laid  on  rel¬ 
ative  thicknesses  of  drifts. 

Leighton139  contributed  his  first  articles  to  the  discussion 
of  the  Iowan  controversy.  He  described  disturbed  gravels 
between  two  deposits  of  till  near  Iowa  City,  Iowa.  These 
gravels  were  weathered  uniformly  and  so  were  interpreted 
as  weathered  Buchanan  gravels  plowed  up  by  the  Iowan 
ice. 

IJdden140  discussed  the  effects  of  leaching  on  drift  pebbles 
and  showed  that  chert,  quartz,  quartzite,  sandstone,  granite, 
and  gneiss  survived  best.  Limestone  was  found  to  have 
been  totally  eliminated  from  the  altered  drift. 

Tilton141  described  some  new  railway  cuts  south  of  Des 
Moines,  Iowa.  He  found  a  gumbo  clay  on  the  Kansan  drift 
to  which  he  gave  the  name  Dallas  deposits  and  which  he 
correlated  with  Shimek’s  Loveland  formation  apparently 
because  of  its  similar  relation  to  the  underlying  drift.  Sub¬ 
sequent  investigators  have  found  the  former  deposit  to  be 
gumbotil  and  the  latter  to  be  loess,  so  that  there  seems  to 
have  been  no  basis  for  such  a  correlation. 

Carman142,  in  mapping  the  Wisconsin  drift  border  near 
Sioux  Falls,  South  Dakota,  found  difficulty  in  applying  the 
criteria  which  were  generally  used  at  that  time.  He  said  : 
“We  are  accustomed  to  think  of  the  drifts  of  different  ice- 
epochs  as  presenting  each  its  own  characteristic  lithological 


139  Leighton,  M.  M.,  An  exposure  showing  post-Kansan  glaciation  near 
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features,  but  if  two  ice  sheets  advanced  over  the  same  route 
and  eroded  the  same  rock  formations,  there  is  little  reason 
why  the  drifts  should  differ.”  He  used  amount  of  erosion 
and  presence  or  absence  of  loess  in  mapping  the  drifts  and 
these  appeared  to  check  one  another. 

1914 

Although  the  question  of  the  importance  of  interglacial 
intervals  had  been  one  of  the  subjects  for  discussion  at  the 
International  Geological  Congress  at  Toronto  in  1913,  only 
one  article  appeared  in  the  proceedings  which  bore  in  any 
way  on  the  area  under  discussion.  Upham143  restated 
(some  of  his  old  ideas  without  adding  any  definite  evidence. 
He  correlated  the  Sangamon  interval  with  the  period  of 
aridity  which  caused  the  drying  up  of  the  Quaternary  lakes 
in  the  Great  Basin.  In  discussion  his  views  were  criticized 
severely. 

Trowbridge144  published  a  brief  note  which  declared  that 
his  recent  studies  had  shown  that  the  entire  inner  gorge  of 
the  Mississippi  between  Iowa  and  Wisconsin  was  later  than 
the  earliest  drift  in  eastern  Iowa. 

1915 

The  most  important  event  of  1915  was  the  appearance  of 
a  monograph  by  Leverett  and  Taylor145.  The  treatment  of 
the  several  divisions  of  the  Pleistocene  in  this  work  showed 
plainly  a  new  spirit  of  conservatism.  Leverett  had  been 
unable  to  find  any  drift  older  than  the  Illinoian  in  the  re¬ 
gion  described.  He  also  definitely  abandoned  the  division 
of  the  Wisconsin  into  two  distinct  stages.  Restudy  of  the 
overlapping  moraines  had  caused  him  to  doubt  that  there 
had  been  any  great  time  lapse  between  the  maxima  of  the 
Huron  and  of  the  Michigan  lobes;  this  had  been  the  basis 
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of  the  original  separation  of  the  Early  and  the  Late  Wis¬ 
consin.  The  term  Early  Wisconsin  as  a  separate  stage  was 
accordingly  suspended. 

Trowbridge146  stated  again  that  there  had  been  no  pre- 
Pleistocene  Mississippi  River  between  Iowa  and  Wisconsin 
and  that  the  Upper  Iowa  River  had  cut  a  valley  600  feet 
deep  during  the  Aftonian  interval.  This  conclusion  was 
based  on  the  fact  that  what  he  interpreted  as  pre-Kansan 
drift  did  not  enter  the  valleys  in  question  while  Kansan 
drift  did. 

1916 

In  1916  Leighton147  discussed  the  leaching  of  the  drift 
and  listed  the  following  conclusions :  (1)  precolation  of 

water  through  clay  causes  saturation  within  a  few  inches 
of  the  top  of  the  calcareous  zone,  (2)  leaching  takes  place 
by  gradual  descending  of  this  zone  of  leaching,  (3)  the 
rate  of  leaching  in  this  way  is  greatest  from  surface  to  wa¬ 
ter  table  of  wet  seasons,  (4)  the  rate  is  much  less  rapid 
down  from  that  level  to  permanent  ground  water  level,  (5) 
the  bottom  of  the  leached  zone  in  a  young  drift  may  not 
mark  the  level  of  the  permanent  water  table,  (6)  the  strati¬ 
graphic  level  and  topographic  position  must  be  noted  in 
giving  figures  on  depth  of  leaching,  (7)  rise  of  ground  wa¬ 
ter  into  the  leached  zone  with  deposition  of  carbonate  is 
rare,  (8)  deposition  of  carbonate  in  an  old  buried  leached 
zone  by  ascending  waters  is  rare,  and  (9)  leaching  is  one  of 
the  practical  and  legitimate  criteria  for  discriminating 
drifts  but  “Like  all  other  criteria  it  must  be  used  guarded¬ 
ly.”  The  same  author148  also  discussed  another  exposure 
of  McGee's  forest  bed  in  a  railway  cutting  at  Delmar  Junc¬ 
tion,  Iowa.  Between  two  tills  an  old  soil  had  been  found 
with  the  once  oxidized  subsoil  reduced  to  a  blue  color.  Some 
carbonaceous  silts  had  also  been  found  as  well  as  a  miner¬ 
alized  stump  in  situ.  A  marked  lithological  difference  was 
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noted  between  the  two  tills.  The  faunal  evidence  caused 
correlation  with  the  Aftonian.  The  leaching  of  the  sub- 
Aftonian  drift  was  found  to  be  deeper  than  that  of  the  Wis¬ 
consin. 

Kay149  discussed  some  of  his  recent  work  on  the  origin 
of  the  gumbo  which  caps  the  uplands  of  southern  Iowa. 
This  deposit  was  described  as  a  sticky  gray  clay  with  a  few 
pebbles  which  graded  downward  into  the  weathered  till.  He 
though  the  origin  was  mainly  weathering  of  till  in  situ. 
This  weathering  must  have  taken  place  before  the  erosion 
of  the  valleys  which  had  cut  away  the  gumbo  layer.  In 
discussion  Alden  stated  that  gumbo  was  not  laminated  and 
that  it  contained  some  bowlders.  He  said  that  it  had  been 
found  between  the  Kansan  and  the  Illinoian  drifts  and  lo¬ 
cally  beneath  the  Iowan  drift  thus  indicating  the  distinct 
character  of  the  latter.  Leverett,  however,  was  more  con¬ 
servative  and  urged  microscopic  examination  of  the  gumbo 
to  see  if  it  were  really  residual  because  he  had  found  no 
transition  to  normal  till  and  no  resistant  minerals  in  the 
gumbo  such  as  it  should  have  if  of  residual  origin. 

Miss  Ogilvie150  told  how  she  had  investigated  the  Iowan 
drift.  She  said  that  drifts  had  been  added  to  the  list  until 
Leverett  went  to  Europe  and  found  there  one  less  glacial 
stage  than  in  this  country  so  that  on  his  return  he  omitted 
the  Iowan  drift  from  his  section.  She  had  been  in  Iowa 
and  was  convinced  that  there  had  been  a  distinct  Iowan 
stage  because  of  the  difference  in  color  from  the  Kansan 
till,  the  character  of  the  Iowan  till,  the  erosion  features  of 
that  area,  the  gradation  of  the  till  to  loess,  and  the  disturbed 
beds  near  Iowa  City. 

Leonard151  described  the  drifts  of  North  Dakota.  The 
old  eroded  dark  gray  drift  he  classed  as  Kansan.  The 
Wisconsin  till  was  blue  below  the  surficial  yellow  and  he 
thought  that  there  might  be  both  Early  and  Late  Wisconsin 
drifts. 
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Kay152  presented  a  brief  note  on  the  Yarmouth  intergla¬ 
cial  interval.  That  it  had  been  very  long  was  demonstrated 
by  a  thickness  of  as  much  as  20  (a  figure  reduced  by  later 
studies)  feet  of  gumbo  on  the  Kansan,  by  the  elevation  and 
subsequent  erosion  of  the  gumbo  plain,  and  by  the  erosion 
of  a  mature  topography  on  the  Kansan  before  the  coming 
of  the  Illinoian  ice.  The  same  author153  proposed  a  new 
technical  term  gumbotil  to  express  his  conclusion  that  the 
gumbo  on  the  drift  had  been  derived  from  the  weathering 
of  the  till. 

Leighton154  described  some  of  the  drift  deposits  near  Iowa 
City,  Iowa.  Well  records  showed  the  presence  of  Nebras¬ 
kan  drift,  although  it  was  recognized  that  sands  and  wood 
are  not  necessarily  proofs  of  interglacial  conditions.  The 
variable  depth  of  the  oxidized  zone  in  the  drift,  the  weath¬ 
ered  Buchanan  gravels,  and  three  flat  areas  free  of  loess 
were  all  described.  Leighton  thought  that  only  a  more  re¬ 
cent  glaciation  could  explain  the  topography  of  these  areas. 
Terraces  of  sand  and  gravel  were  found  to  lead  away  from 
these  tracts ;  the  material  of  these  terraces  graded  upward 
into  loess.  The  existence  of  an  Iowan  stage  of  glaciation 
had  been  thus  demonstrated. 

Martin155  in  writing  on  the  physical  geography  of  Wis¬ 
consin  ignored  the  subdivisions  of  the  pre-Wisconsin  drift 
made  by  Weidman  on  the  ground  that  they  had  not  been 
proved.  He  also  demonstrated  that  the  stream  deposits 
along  rivers  that  drained  the  ice  sheets  were  glacial  out- 
wash  and  not  interglacial  alluvium  and  concluded  that  the 
crags  within  the  area  of  old  drift  were  not  postglacial  but 
were  nunataks,  since  their  degree  of  erosion  was  too  great 
to  be  consistent  with  the  moderate  erosion  of  the  adjacent 
drift. 
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153  Kay,  G.  F.,  Gumbotil,  a  new  term  in  Pleistocene  geology :  Science,  n.  s., 
vol.  44,  pp.  637-638,  1916. 

154  Leighton,  M.  M.,  The  Pleistocene  history  of  Iowa  River  valley,  north 
and  west  of  Iowa  City  in  Johnson  County:  Iowa  Geol.  Survey,  vol.  25,  pp. 
107-181,  1916. 

188  Martin,  Lawrence,  Physical  geography  of  Wisconsin :  Wisconsin  Geol. 
and  Nat.  Hist.  Survey,  Bull.  36,  pp.  314-315,  378-380,  1916. 
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1917 

Although  a  war  year,  1917  was  marked  by  the  appear¬ 
ance  of  some  of  the  most  notable  reports  on  the  Pleistocene 
of  any  date.  Carman156  presented  the  results  of  his  work 
in  northwestern  Iowa  in  a  very  conservative  report.  In 
summarizing  the  earlier  work  in  the  region  it  was  shown 
that  there  had  been  many  changes  in  opinion  on  the  corre¬ 
lation  of  the  drifts  and  that  a  compilation  of  the  county  re¬ 
ports  made  a  curious  patch-work  map.  These  reports  did 
not  in  all  cases  state  the  criteria  which  had  been  employed 
in  tracing  some  of  the  boundaries.  The  Wisconsin  drift 
was  described  and  mapped,  its  border  having  been  traced 
by  the  difference  between  erosional  and  constructional 
topography;  undrained  depressions  were  found  to  be  con¬ 
fined  to  the  young  drift.  In  addition,  the  last  till  was  more 
sandy  and  stony  than  the  older  deposits.  Part  of  the  area 
mapped  as  Kansan  was  the  debatable  region  that  had 
caused  not  only  so  much  argument  in  the  past  but  also  a 
long  delay  in  the  publication  of  this  report.  An  attempt 
had  been  made  to  divide  this  region  into  two  parts  but 
with  the  accumulation  of  more  data  this  could  not  be  ac¬ 
complished.  The  differences  in  topography  between  the 
rugged  erosional  topography  typical  of  the  Kansan  and 
the  smoothly  rolling  or  fairly  level  type  were  the  cause 
of  the  difficulty.  Portions  of  the  latter  had  small  fea¬ 
tures  that  might  be  considered  of  constructional  origin 
but  no  distinction  of  material  or  even  a  mapable  hori¬ 
zontal  boundary  had  been  discovered  between  the  types. 
Some  of  the  flat  areas  had  been  found  to  have  been 
aggraded  with  Wisconsin  outwash  deposits.  As  no  gum- 
botil  had  been  found  on  any  of  the  uplands  it  was  con¬ 
cluded  that  the  area  had  been  more  deeply  eroded  than  had 
that  to  the  south.  Excessive  oxidation  or  ferretto  was  also 
lacking  and  this  fact  was  also  explained  by  erosion,  as  was 
the  presence  of  areas  of  slight  relief.  A  number  of  inter- 
bedded  outwash  gravel  beds  were  found  in  the  till  as  well 
as  gravel  bowlders  formed  by  ice  disruption  of  such  beds. 


156  Carman,  J.  E.,  Pleistocene  geology  of  northwestern  Iowa :  Iowa  Geol. 
Survey,  vol.  26.  pp.  233-445,  1917. 


Thwaites— Theory  of  Multiple  Glaciation  in  N.  America.  105 

The  fossiliferous  valley  gravels  were  found  to  be  of  post- 
Kansan  age  and  were  ascribed  to  climatic  changes.  The 
Aftonian  gravels  had  not  been  discovered.  Nebraskan  till 
was  distinguished  beneath  the  Kansan  on  the  basis  of  lith¬ 
ology  but  Nebraskan  gumbotil  had  not  been  discovered  for 
it  had  not  been  sought  at  the  time  of  the  survey. 

Alden  and  Leighton157  published  their  report  on  a  reex¬ 
amination  of  northeastern  Iowa  because  of  the  question  of 
the  presence  and  age  of  a  post-Kansan,  pre-Wisconsin  gla¬ 
ciation.  It  is  not  possible  in  the  present  summary  to  pre¬ 
sent  a  complete  review  of  this  important  work.  The  writ¬ 
ers  concluded  that  “it  is  a  pleasure  to  report  that  the  con¬ 
clusion  has  been  reached  that  there  is  what  seems  to  the 
writers  to  be  good  evidence  of  the  presence  of  a  post-Kan¬ 
san  drift  sheet  in  northeastern  Iowa  and  that  this  drift  ap¬ 
pears  to  be  older  than  the  Wisconsin  and  younger  than  the 
Illinoian  drift.”  “Were  the  phenomena  entirely  clear  and 
decisive  the  question  would  not  have  so  long  remained  open. 
The  evidence  is  not,  however,  like  a  chain  whose  maximum 
strength  is  that  of  the  weakest  link,  but  may  rather  be 
likened  to  a  rope  composed  of  strands  none  of  which  alone 
may  be  able  to  support  the  burden  but  whose  combined  pull 
in  the  same  direction  brings  conviction.”  The  peculiar 
topography  of  the  Iowan  areas  was  described  and  il¬ 
lustrated  in  a  very  clear  manner.  It  was  termed  “a  mant¬ 
led,  mature-erosion  type.”  The  convex  smooth  outline  con¬ 
trasted  with  the  abrupt  V-shaped  valleys  of  the  Kansan 
region  farther  south.  “The  impression  gained  by  the 
writers  from  a  careful  study  of  this  topography  is  that  a 
dendritic-branching  system  had  developed  to  maturity 
throughout  the  region  by  erosion,  but  that  it  was  later 
masked  in  the  Iow^n  drift  area  as  though  overridden  by  an 
ice  sheet  which  left  a  relatively  thin  mantle  of  drift  thereon 
— and  that  the  amount  of  erosion  which  has  occurred  since 
the  disappearance  of  the  last  ice  sheet  has  been  relatively 
insignificant.”  The  fact  that  the  Iowan  area  is  underlain 
by  resistant  limestones  was  also  mentioned.  “In  the  study 
in  the  field  it  was  found  that  the  eastern  boundary  (of  the 


167  Alden,  W.  C.,  and  Leighton,  M.  M.,  Iowan  drift,  a  review  of  the  evidences 
of  the  Iowan  stage  of  glaciation:  Iowa  Geol.  Survey,  vol.  26,  pp.  55-181, 
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Iowan  drift)  as  mapped  by  the  Iowa  Survey _ had  been 

placed  at  the  point  where  the  stream  ceases  meandering 
from  side  to  side  in  the  bottom  of  a  broad  open  swale  and 
begins  cutting  sharply  downward  into  the  Niagaran  lime¬ 
stone/’  The  hypothesis  of  topography  controlled  by  rock 
sills  in  the  main  streams  was  discarded  because  limestone 
barriers  elsewhere  in  Iowa  did  not  seem  to  have  smooth 
areas  above  them.  Gravels  in  the  rock  gorges  leading 
away  from  the  Iowan  area  were  interpreted  as  Iowan  out- 
wash.  It  was  not  believed,  however,  that  the  ice  margin 
had  been  so  extremely  lobate  as  Calvin  had  mapped  it  but 
that  the  drift  in  the  stream  valleys  had  either  been  removed 
or  “left  mostly  as  water-laid  sand  and  gravel.”  It  was 
suggested  that  the  Iowan  drift  had  been  eroded  from  the 
loess-covered  “islands”  before  they  were  covered  by  loess. 
Thorough  studies  were  made  of  the  depth  of  leaching  in  the 
Iowan  area,  a  soils  augur  having  been  employed  to  get 
measurements  on  uplands  where  no  cuts  could  be  found. 
It  was  concluded  that  it  was  not  safe  to  discriminate  Iowan 
till  on  the  basis  either  of  color  or  of  lithology  of  the  pebbles. 
Differences  from  the  Kansan  drift,  such  as  a  lesser  depth 
of  leaching  and  the  absence  of  any  ferretto  zone  were 
pointed  out,  as  well  as  the  greater  amount  of  alteration  of 
the  Iowan  as  compared  with  the  Wisconsin.  The  effects  of 
(a)  the  high  table  in  much  of  the  Iowan  area  and  of  (b) 
differences  in  original  composition  of  the  Iowan  till  in  ex¬ 
plaining  these  phenomena  were  not  discussed.  Particular 
attention  was  paid  to  the  super-Kansan  gumbo  which  was 
recognized  as  marking  the  weathered  zone  at  the  top  of  the 
Kanzan  drift.  A  number  of  exposures  of  gumbo  beneath 
a  fresh  till  had  been  found  in  the  Iowan  area.  These  gum¬ 
bos  were  correlated  as  super-Kansan  rather  than  super- 
Nebraskan  on  the  basis  of  their  elevations.  It  was  decided 
that  the  huge  granite  bowlders  were  not  entirely  confined 
to  the  Iowan  drift.  Their  distribution  on  uplands  as  well 
as  in  swales  indicated  that  they  were  not  residual  from  the 
erosion  of  the  finer  material  of  the  accompanying  till.  The 
authors  found  that  the  loess  lies  on  weathered  Kansan  and 
Illinoian  tills,  is  buried  by  Wisconsin  till,  and  rests  upon 
unleached  till  in  the  Iowan  area.  These  facts  were  taken 
to  show  that  its  deposition  followed  closely  that  of  the 
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Iowan  drift  although  it  was  recognized  that  the  fossils  in 
it  were  incompatible  with  the  presence  of  nearby  ice.  The 
pebble  line  discovered  by  Shimek  between  the  loess  and  the 
Iowan  till  was  ascribed  to  rain  and  wind  action.  The  dis¬ 
tribution  of  the  loess  was  explained  as  due  to  the  control  of 
vegetation  as  originally  suggested  by  Shimek  although  it 
was  thought  that  winds  radiating  from  the  melting  ice  dur¬ 
ing  a  time  of  relatively  mild  climate  which  caused  the  re¬ 
treat  of  the  ice  might  have  brought  about  the  same  results. 
The  areal  extent  of  the  Iowan  drift  was  not  remapped  but 
its  outline  was  believed  to  be  smoother  than  formerly 
shown  and  to  include  a  smaller  area.  The  differences 
from  the  Illinoian  in  erosion,  leaching,  and  in  relation  to  the 
loess  were  noted  to  prove  that  the  Iowan  drift  is  not  of  the 
same  age  as  had  been  suggested  by  Leverett.  Tables  of 
pebble  counts  are  interesting  as  they  show  that  earlier  in¬ 
vestigators  evidently  studied  only  the  weathered  drift  ex¬ 
posures  where  there  are  few  limestone  pebbles. 

The  junior  author158  of  the  last  publication  also  stated 
that  the  “valley  phase”  of  Calvin’s  Buchanan  gravels  were 
now  explained  as  Iowan  outwash.  In  another  paper,  the 
results  of  which  have  been  set  forth  above,  he156  discussed 
the  relation  of  the  loess  to  the  Iowan  drift. 

Kay160  describes  some  new  railway  excavations  in  west¬ 
ern  Iowa.  Special  attention  was  devoted  to  the  gumbo  and 
associated  weathered  zones  at  the  top  of  both  the  Kansan 
and  the  Nebraskan  drifts. 

Wickham161  described  beetles  from  the  Sangamon  peat 
of  central  Illinois.  These  he  had  compared  with  those  from 
the  Toronto  formation  and  concluded  that  “the  differences 
are  not  great  enough  to  indicate  any  wide  dissimilarity  in 
ecological  conditions  nor  separation  by  a  long  period  of 
time”  but  “do  not  prove  the  deposits  to  be  synchronous.” 


168  Leighton,  M.  M.,  The  Buchanan  gravels  of  Calvin  and  the  Iowan  valley 
trains:  Iowa  Acad.  Sci.,  Proc.,  vol.  24,  p.  86,  1917. 
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1918 

The  second  year  of  the  war  was  marked  by  the  appear¬ 
ance  of  Alden’s162  report  on  southeastern  Wisconsin,  field 
work  on  which  had  been  started  twenty  years  before.  Al- 
den  concluded  that  only  one  age  of  drift  was  exposed  at  the 
surface  outside  of  the  terminal  moraine  of  Wisconsin  age 
in  the  region  which  he  had  examined  and  that  this  drift 
was  of  Illinoian  age.  In  the  Lake  Winnebago  region  and 
along  the  Lake  Michigan  shore  a  readvance  of  the  Wiscon¬ 
sin  ice  plowed  up  red  lake  clays  into  a  red  till.  A  buried 
soil  was  locally  found  below  this  red  till  along  with  asso¬ 
ciated  stream  and  lake  deposits.  On  the  southern  boundary 
of  the  state  the  border  of  the  last  Wisconsin  advance,  the 
Darien  moraine,  was  mapped  so  as  to  agree  with  Leverett’s 
earlier  map  to  the  south.  This  made  it  cross  an  earlier 
Wisconsin  moraine,  the  Marengo  Ridge,  at  right  angles. 

1919 

Cable163  discussed  work  in  search  of  Iowan  till  beneath 
the  Wisconsin  drift.  He  had  failed  to  find  any  such  but 
thought  that  the  interglacial  deposits  he  had  discovered 
were  more  likely  of  Yarmouth  than  of  Peorian  age.  Sev¬ 
eral  possible  explanations  of  this  fact  were  suggested,  but 
none  of  them  involved  the  assumption  that  there  might  be 
no  such  a  thing  as  an  Iowan  drift. 

Leverett  and  Sardeson164  published  a  brief  account  of 
their  results  in  Minnesota.  The  old  gray  tills  of  the  south¬ 
eastern  part  of  the  state  they  divided  into  (a)  drift  with  a 
pebbly  border  and  (b)  thick  loess-covered  till  farther  west. 
Farther  still  to  the  west  they  found  the  same  till  without 
a  loess  cover ;  this  was  the  northern  extension  of  the  Iowan 
drift  of  Iowa.  The  authors  did  not  commit  themselves 
on  the  age  of  this  drift  but  stated  that  some  evidence,  like 


16aAlden,  W.  C.,  Quaternary  geology  of  southeastern  Wisconsin:  U.  S. 
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old  soils  in  the  drift  of  northern  Iowa  and  the  presence  of 
constructional  knolls,  indicated  that  there  might  be  post- 
Kansan  drift  in  this  area.  An  “old  red  drift”  of  north¬ 
eastern  derivation  was  mapped  near  the  Mississippi  River; 
this  was  said  to  “correspond  in  degree  of  weathering  of  the 
Illinoian  drift,”  and  was  described  as  “very  stony  and  it 
seldom  assumes  a  clayey  constitution.  It  is  usually  but 
a  few  feet  in  depth,  and  scarcely  makes  a  continuous 
cover  over  the  Kansan  drift.”  It  was  declared  that  this 
drift  “is  an  extensive  outlying  deposit  in  western  Wiscon¬ 
sin.”  How  it  was  distinguished  from  weathered  kames 
and  outwash  was  not  stated;  and  neither  was  the  pos¬ 
sibility  considered  of  its  being  the  northeastern  correl¬ 
ative  of  the  Keewatin  Kansan  drift,  nor  was  the  effect  on 
weathering  of  the  difference  in  material  mentioned.  The 
Wisconsin  drift  was  found  to  be  the  product  of  a  complex 
series  of  overlapping  lobes  from  the  Keewatin,  Patrician, 
and  Labradorain  centers. 

1920 

Kay165  stated  in  his  annual  report  that  he  had  concluded 
that  inasmuch  as  gumbotils  were  the  result  of  prolonged 
weathering  they  constituted  more  important  markers  of 
interglacial  conditions  than  did  other  phenomena.  A  re¬ 
study  of  the  original  locality  of  the  Aftonian  had  disclosed 
the  fact  that  the  gravels  were  lenses  of  outwash  in  the 
Kansan  or  the  Nebraskan  till  and  not  interglacial. 

In  another  paper  the  same  author166  declared  that  large 
granite  bowlders  were  not  confined  to  the  Iowan  drift  as 
they  had  been  discovered  in  other  parts  of  the  state. 

Schoewe167  discussed  some  gravels  in  eastern  Iowa  and 
concluded  that  as  the  alteration  had  preceded  the  deposition 
of  the  overlying  till  and  the  deposits  were  on  the  same  level 
as  adjacent  Nebraska  gumbotil  occurrences,  the  gravels 


108 Kay,  G.  F.,  Some  large  boulders  in  the  Kansan  drift  of  southern  Iowa: 
Geol.  Survey,  vol.  27,  pp.  3-6,  1920. 

163  Kal,  G.  F.,  Some  large  boulders  in  the  Kansan  drift  of  southern  Iowa : 
Iowa  Geol.  Survey,  vol.  27,  pp.  347-353,  1920. 

187  Schoewe,  W.  H„  The  interpretation  of  certain  leached  gravel  deposits  in 
Louisa  and  Washington  Counties,  Iowa  :  Iowa  Acad.  Sci.,  Proc.,  vol.  26,  pp. 
293-398,  1920. 


110  Wisconsin  Academy  of  Sciences,  Arts,  and  Letters. 

> 

were  interglacial.  The  effect  of  escaping  ground  waters  on 
the  gravels  was  not  considered. 

Cable168  published  further  on  the  lowan-Wisconsin  bor¬ 
der.  He  had  failed  to  find  Iowan  till  below  the  Wisconsin 
till  although  well  records  showed  two  pre-Wisconsin  tills 
east  of  the  moraine.  In  discussing  criteria  he  stated  that 
surface  topography  and  depth  of  weathering  had  formerly 
been  most  used  but  that  lithologic  character  of  the  drift 
could  not  be  relied  upon.  He  remapped  the  boundary  of  the 
Wisconsin  drift. 

The  most  important  paper  of  1920  was  a  statement  by 
Kay  and  Pearce169  on  the  origin  of  gumbotil.  After  defin¬ 
ing  that  substance  as  gray  to  dark,  leached,  non-laminated 
clay,  previous  interpretations  of  its  origin  were  given.  The 
Dallas  formation  was  now  classed  as  gumbotil.  The  gum¬ 
botil  was  found  to  be  confined  to  the  uneroded  portions  of 
the  original  drift  surfaces ;  it  had  been  found  on  the  exposed 
and  buried  surfaces  of  the  Nebraskan,  Kansan,  and  Illinoi- 
an  tills.  The  gumbotil  contained  only  a  few  small  pebbles 
of  very  resistant  rocks.  It  was  underlain  by  leached  and 
oxidized  till  which  graded  downward  through  unleached 
oxidized  till  to  fresh  unaltered  till.  Chemical  analyses 
which  had  been  made  of  these  three  types  of  material 
showed  a  decrease  in  alumina  with  depth  with  a  correspond¬ 
ing  increase  in  calcium  and  magnesium.  Some  results 
seemed  to  be  contradictory  but  this  could  be  explained  by 
waters  percolating  through  the  overlying  loess.  An  exten¬ 
sive  discussion  of  the  chemistry  of  weathering  was  entered 
upon.  The  leaching  of  the  iron  and  the  masking  of  its  color 
by  colloidal  material  was  the  last  step  in  the  formation  of 
gumbotil.  It  was  concluded  that  gumbotil  constituted  the 
best  evidence  of  an  interglacial  interval. 

Kay170  also  discussed  the  original  Aftonian  locality.  He 
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stated  that  Chamberlin  had  originally  interpreted  these 
gravels  as  kames  overridden  by  the  Kansan  ice.  The  au¬ 
thor  had  found  that  they  were  not  interglacial  but  were 
lenses  of  outwash  in  the  Kansan  and  possibly  in  the  Nebras¬ 
kan  tills.  Although  this  conclusion  robbed  the  type  locality 
of  the  Aftonian  of  its  significance,  there  was  ample  evi¬ 
dence  elsewhere  of  a  long  interval  between  the  Nebraskan 
and  the  Kansan  stages  of  glaciation  where  gumbotil  and 
peat  beds  marked  this  horizon. 

Baker171  published  a  very  comprehensive  summary  of  the 
life  of  Pleistocene  but  added  little  new  to  the  question  of  in¬ 
terglacial  intervals  since  virtually  all  of  the  geology  dis¬ 
cussed  was  given  on  the  authority  of  others.  He  found  no 
life  in  Lake  Chicago  while  the  ice  was  near  the  southern 
end  of  the  lake  but  some  had  been  present  whenever  the 
glacier  had  retreated  far  to  the  north.  “The  Aftonian  was 
a  time  of  luxuriant  forest,  the  climate  was  moist,  and  the 
winters  were  not  too  severe  for  such  animals  as  the  ele¬ 
phant,  horse,  and  peccary.  The  types  of  mollusks  indicate  a 
climate  not  essentially  different  from  that  of  today.”  Two 
types  of  faunas,  warm  and  cold  temperate,  were  ascribed  to 
different  portions  of  this  interval.  Speaking  of  the  Yar¬ 
mouth  interval,  Baker  declared :  “As  far  as  the  plants  and 
mollusks  are  concerned  the  life  of  the  Yarmouth  interglacial 
interval  was  very  little,  if  any,  different  from  that  of  to¬ 
day.”  The  Sangamon  was  correlated  with  the  Toronto  de¬ 
posits  of  Canada.  “The  evidence  accumulated  during  the 
preparation  of  this  volume  indicated  that  the  interglacial 
intervals,  especially  the  Yarmouth  and  the  Sangamon  in¬ 
tervals,  were  of  wide  extent  and  long  duration.”  “It  is 
probable  that  conditions  during  these  intervals  were  not 
largely  different  from  those  of  today  at  least  during  the 
temperate  period  of  the  intervals”. 

1921 

The  most  important  publication  of  1921  was  a  thesis  by 
Cable172  on  the  drifts  of  Iowa.  Publications  down  to  1917 


m  Baker,  P.  C.,  The  lif  e  of  the  Pleistocene  or  Glacial  period :  Illinois 
Univ.,  Bull.,  vol.  17,  1920. 

1T*  Cable,  E.  J.,  Some  phases  of  the  Pleistocene  of  Iowa  with  special  refer¬ 
ence  to  the  Peorian  interglacial  epoch,  privately  published,  no  date. 
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were  reviewed.  The  drift  on  the  uplands  of  eastern  Iowa 
near  the  Mississippi  River  was  classed  as  Nebraskan  follow¬ 
ing  Trowbridge.  A  graph  showing  the  average  depths  of 
leaching  and  of  oxidation  in  the  several  drifts  was  present¬ 
ed.  Although  Cable  stated  that  lithologic  character  of 
drifts  could  not  be  depended  upon  for  recognition  he  called 
the  granite  bowlders  “one  of  the  outstanding  differences” 
of  the  Iowan  drift.  The  drift  of  that  age  was  ascribed  to 
a  thin  glacier  which  did  not  form  a  terminal  moraine.  The 
Iowan  drift  was  so  thin  that  it  had  been  wholly  oxidized. 
The  Wisconsin  drift  was  deposited  by  a  “vigorous  ice  sheet 
that  was  heavily  loaded”  and  which  had  “vigorous  out- 
wash”.  Study  of  the  interglacial  stages  had  been  carried  on 
by  means  of  (1)  erosion  unconformities,  (2)  faunal  and 
floral  changes,  (3)  physical  changes,  and  (4)  petrological 
and  lithological  differences  in  successive  drifts.  The  reality 
of  the  Aftonian  interval  had  been  established  by  finding  as 
much  as  thirteen  feet  of  gumbotil  on  the  Nebraskan  drift. 
Factors  which  determined  the  rate  of  leaching  were  listed 
as  (1)  porosity,  (2)  height  of  ground  water,  (3)  amount  of 
soluble  material  in  the  drift,  and  (4)  effect  of  plant  and  ani¬ 
mal  life.  Referring  to  the  second  of  these  Cable  stated: 
“so  important  is  this  factor  in  determining  the  depth  of 
leaching  and  oxidation  of  drifts,  that  to  overlook  it  is  to 
give  an  incorrect  interpretation  to  the  fundamental  facts  of 
oxidation  and  leaching.”  The  Yarmouth  interval  was 
marked  by  gumbotil  and  it  was  said  that  “no  interglacial 
epoch  has  a  more  marked  forest  horizon  than  does  the  Yar¬ 
mouth.”  He  had  found  these  deposits  between  the  Wiscon¬ 
sin  and  the  Kansan  drifts  of  Iowa.,  The  Sangamon  was 
marked  by  gumbotil,  an  erosion  unconformity,  peat  beds, 
and  insect  remains.  He  had  failed  to  find  any  Peorian  de¬ 
posits  between  the  Iowan  and  the  Wisconsin  drifts.  The 
loess  was  discussed  and  the  following  conclusions  reached 
with  regard  to  it:  (1)  the  source  was  fresh  drift,  (2) 
differences  in  texture  did  not  imply  differences  in  age,  (3) 
all  loess  was  originally  gray,  (4)  the  ferruginous  zone  be¬ 
tween  the  yellow  and  the  gray  loess  was  due  to  leaching  and 
redeposition  of  iron  oxide,  (5)  some  of  the  pebbly  clays  of 
southern  Iowa  might  not  be  loess,  (6)  distribution  of  the 
loess  was  controlled  by  vegetation  and  topography,  (7)  fos- 
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sils  indicated  the  manner  of  distribution  of  the  loess,  and 
(8)  there  was  only  one  time  of  deposition  of  loess  on  a  large 
scale,  the  Peorian,  which  closed  when  the  rate  of  weather¬ 
ing  and  oxidation  began  to  exceed  the  rate  of  deposition  of 
dust.  In  Iowa  the  Peorian  interval  was  marked  by  differ¬ 
ences  in  the  amount  of  erosion  of  the  Iowan  and  the  Wiscon¬ 
sin  drifts,  by  differences  in  the  amount  of  weathering  of 
these  drifts,  by  erosion  of  the  Iowan  before  the  deposition 
of  the  Wisconsin  drift,  by  differences  in  the  outwash  of  the 
two  drifts,  and  by  interglacial  deposits.  It  was  decided  that 
the  Peorian  had  been  the  shortest  of  the  interglacial  inter¬ 
vals  for  the  Peorian  loess  had  been  weathered  to  a  very 
slight  depth  before  the  burial  of  parts  of  it  by  the  Wiscon¬ 
sin  drift. 

Kay173  described  some  elephant  bones  from  Iowa.  The 
remains  had  been  found  in  till  above  the  level  of  the  Ne¬ 
braskan  gumbotil ;  this  relation  was  taken  to  mean  that  the 
animal  had  lived  close  to  the  ice.  It  was  suggested  that  the 
silicified  bones  in  the  gravels,  which  were  now  regarded  as 
outwash  lenses  in  the  tills,  hacl  been  better  preserved  than 
those  in  the  till.  The  evidence  was  believed  to  destroy  the 
significance  of  the  Aftonian  fossils  as  indications  of  inter¬ 
glacial  conditions.  No  mention  was  made  of  the  opinions 
of  paleontologists  on  the  types  of  animals  that  could  or 
could  not  have  lived  close  to  a  large  ice  sheet. 

Lees174  discussed  some  of  the  gravel  deposits  which  had 
formerly  been  called  Aftonian.  He  found  that  they  were 
younger  than  the  Kansan  drift,  probably  derived  from  ero¬ 
sion  of  that  drift,  and  then  buried  by  loess. 

Savage  and  IJdden175  in  describing  the  vicinity  of  Rock 
Island,  Illinois,  mentioned  the  occurrence  of  loess  of  Yar¬ 
mouth  age. 

Trowbridge176  reiterated  his  former  statements  on  the 


173  Kay,  G.  F.,  Significance  of  the  relation  of  the  proboscidian  remains  to  the 
surface  of  the  Nebraskan  gumbotil.  near  Osceola,  Clarke  County,  Iowa : 
Geol.  Soc.  America,  Bull.,  vol.  32,  pp.  80-83,  1921. 

174  Lees,  J.  H.,  Valley  gravels  of  northwestern  Iowa  (abstract):  Geol. 
Soc.  America,  Bull.,  vol.  32,  pp.  -19-50,  1921. 

175  Savage,  T.  E.,  and  Udden,  J.  A.,  The  geology  and  mineral  resources 
of  the  Edgington  and  Milan  quadrangles:  Illinois  Geol.  Survey  Bull.  38, 
pp.  55-57,  1921. 

its  Trowbridge,  A.  C.,  The  erosional  history  of  the  Driftless  Area  :  Iowa 
Univ.  Studies,  Studies  in  Nat.  Hist.,  vol.  9,  no.  3,  pp.  123-125,  1921. 
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post-Nebraskan  age  of  the  valleys  of  the  Driftless  Area.  He 
stated  that  west  of  the  Mississippi  there  were  two  drifts, 
one  of  them  older  than  the  Kansan;  how  these  were  dis¬ 
criminated  was  not  stated.  The  older  drift  was  nowhere 
found  in  the  valleys  which  were  therefore  thought  to  be 
younger  than  this  drift.  Leverett  did  not  agree  with  this 
conclusion  but  the  similarity  to  the  old  drifts  of  New  Jersey 
and  Montana  was  urged  in  support  of  this  suggestion. 

1922 

Sardeson177  described  Leverett’s  recent  work  in  Minne¬ 
sota.  The  discovery  of  three  drifts  in  southeastern  Minne¬ 
sota  was  credited  to  Winchell  although  as  shown  in  this 
summary  he  nowhere  definitely  announced  such  a  view.  The 
outermost  pebbly  drift  was  correlated  as  Nebraskan,  the 
thicker  drift  farther  from  the  boundary  as  Kansan,  and  the 
fresh  drift  still  farther  west  as  Wisconsin.  The  Iowan 
could  not  be  found.  An  Illinoian  drift  which  did  not  touch 
the  supposed  Iowan  drift  of  Iowa  had  been  discovered. 
Maps  showed  this  drift  as  extending  beyond  the  Kansan  in 
Wisconsin.  The  greatest  merit  in  this  paper  is  the  explana¬ 
tion  of  the  difference  in  lithology  and  topography  of  the 
original  surface  of  the  several  drifts.  The  Nebraskan  gla¬ 
cier  advanced  over  old  residual  clays  and  picked  up  few 
stones,  thus  forming  a  till  much  like  an  alluvial  deposit. 
The  later  glaciers  advanced  over  outwash  plains,  glaciated 
rock  ledges,  and  stones  concentrated  by  erosion;  thus  as 
time  went  on  the  drift  of  successive  glaciers  became  pro¬ 
gressively  more  and  more  stony  in  composition.  This 
change  in  material  caused  the  topography  to  become  more 
and  more  accentuated,  as  stony  drift  forms  steeper  slopes 
than  clay  drift;  moreover,  there  was  more  and  more  stony 
material  to  be  formed  into  glacio-fluvial  deposits.  This 
simple  and  reasonable  explanation  of  phenomena  that  had 
long  puzzled  geologists  is  worthy  of  the  highest  praise. 

Kay178  stated  that  the  lithological  difference  between  the 
Kansan  and  the  Nebraskan  tills  of  Iowa  was  true  only  in 


177  Sardeson,  F.  W.,  Glacial  drift  sheets  in  Minnesota :  Pan-American  Geol¬ 
ogist,  vol.  38,  pp.  383-402,  1922. 

178  Kay,  G.  F.,  Comparative  study  of  the  Nebraskan  and  Kansan  tills  in 
Iowa  (abstract)  :  Geol.  Soc.  America,  Bull.,  vol.  33,  pp.  115-116,  1922. 


Thwaites— Theory  of  Multiple  Glaciation  in  N.  America.  115 

spots  and  that  unless  gumbotil  or  other  interglacial  deposits 
were  present  there  was  no  means  of  separating  the  deposits. 
Thus  was  destroyed  another  of  the  criteria  that  had  been 
used  for  many  years. 

Two  papers  by  Leverett179  discussed  the  drift  of  south¬ 
western  Minnesota  and  northwestern  Iowa.  The  second 
was  accompanied  by  a  map  on  which  questionable  Iowan 
drift  was  shown  in  the  latter  district. 

Upham180  returned  to  one  of  his  old  themes  and  discussed 
the  divisions  of  the  Pleistocene  without  giving  any  clear 
evidence  of  any  kind. 

Cable181  added  a  brief  note  on  his  studies  in  eastern  Iowa 
stating  that  he  had  found  a  buried  forest  in  the  Wisconsin 
drift  of  Worth  County. 

Visher182  presented  a  discussion  of  the  loess  in  its  relation 
to  interglacial  conditions  in  which  he  accepted  some  of  the 
long-disproved  theories  of  McGee  and  Call  on  the  depauper¬ 
ate  condition  of  the  loess  fossils.  As  the  loess  was  far  from 
the  deserts  Visher  concluded  that  it  must  have  been  derived 
from  the  freshly  deposited  glacial  drift  soon  after  the  ice 
retreated.  It  was  thought  that  vegetation  followed  up  the 
retreating  ice  and  stopped  the  formation  of  loess.  The  as¬ 
sociation  of  loess  with  the  Iowan  drift  was  ascribed  to  un¬ 
usually  rapid  retreat  during  the  close  of  that  stage. 

MacClintock183  described  the  terraces  along  part  of  the 
Wisconsin  River;  these  he  divided  into  three  groups.  The 
low,  little-eroded  sandy  terraces  were  classed  as  Wisconsin, 
the  lower  high  eroded  gravel  terraces  as  Nebraskan,  and 
the  highest  terraces  near  the  mouth  of  the  river  as  Kansan. 
Of  these  the  first  two  were  regarded  as  deposited  by  a 
stream  which  flowed  in  the  same  direction  as  the  present 
Wisconsin,  but  the  last  was  thought  to  have  been  laid  down 


179  Leverett,  Frank,  Glacial  formations  on  the  Coteau  des  Prairies  (ab- 
tract)  :  Geol.  Soc.  America,  Bull.,  vol.  33,  p.  101,  1922  ;  What  constitutes  the 
Altamont  moraine?  (abstract)  :  Idem,  pp.  102-103. 

180 Upham,  Warren,  Stages  of  the  Ice  Age:  Geol.  Soc.  America,  Bull.,  vol. 
*3,  pp.  491-514,  1922. 

181  Cable,  E.  J.,  A  note  of  progress  on  the  study  of  the  Iowan-Wisconsin 
border:  Iowa  Acad.  Sci.,  Proc.,  vol.  27,  pp.  184-186,  1922. 

182  Visher,  S.  S.,  The  time  of  glacial  loess  accumulation  in  its  relation  to  the 
climatic  implications  of  the  great  loess  deposits:  did  they  chiefly  accumulate 
during  glacial  retreat?:  Jour.  Geology,  vol.  30,  pp.  472-479,  1922. 
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Jour.  Geology,  vol.  30,  pp.  673-689,  1922. 
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when  the  ice  from  the  Iowa  side  crossed  the  Mississippi  and 
reversed  the  flow  of  the  Wisconsin.  Outwash  of  Illinoian 
age  had  not  been  discovered  but  was  thought  to  have  been 
buried  under  the  Wisconsin  valley  train. 

Keyes184  attacked  Kay  and  Pearce  on  their  theory  of 
the  origin  of  gumbotil,  ascribing  it  to  poor  drainage  and  the 
formation  of  colloidal  matter.  The  argument  overlooked 
the  evidence  of  leaching  and  the  gradation  to  normal  till  be¬ 
low  and  in  no  way  invalidated  the  other  interpretation. 

1923 

In  1923  Leighton185  presented  a  paper  on  his  work  in 
northern  Illinois.  The  principal  line  of  evidence  used  was 
the  depth  of  leaching  as  shown  by  augur  holes  on  uplands. 
It  was  concluded  that  there  were  two  distinct  drifts  west 
of  the  Marengo  Ridge  which  had  been  the  limit  of  the  Wis¬ 
consin  drift  as  mapped  by  Leverett.  Of  these  the  older  had 
been  covered  by  loess  after  considerable  weathering;  it  lay 
mainly  west  of  Rock  River  and  was  of  Illinoian  age.  This 
was  the  region  examined  by  Alden  in  connection  with  his 
work  in  Wisconsin.  East  of  this  drift  was  one  that  had 
a  somewhat  thinner  coating  of  loess  resting  on  fresh  till. 
Weathering  in  this  area  extended  to  a  markedly  less  depth 
than  to  the  west.  It  was  declared  that  differences  in 
porosity  and  in  ground  water  level  were  inadequate  to  ex¬ 
plain  this  difference.  A  fossiliferous  silt  had  been  found  in 
one  place  that  might  mark  an  interglacial  interval  between 
these  two  drifts,  but  the  character  of  the  organic  remains 
was  indecisive.  The  less  weathered  till  had  been  less  eroded 
and  was  correlated  as  early  Wisconsin.  A  somewhat  simi¬ 
lar  till  in  the  Green  River  basin  farther  to  the  southwest 
showed  somewhat  more  weathering  than  the  till  just  de¬ 
scribed  and  might  possibly  be  classed  as  Iowan;  this  was 
part  of  what  Leverett  and  Hershey  had  mapped  as  Iowan. 

Lees186  had  reexamined  some  of  McGee  and  Call's  original 


184  Keyes,  C.  R.f  Ceramics  of  gumbo  soils :  Pan-American  Geologist,  vol. 
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Sci.,  Proc.,  vol.  28,  pp.  59-63,  1923. 


Thwaites — Theory  of  Multiple  Glaciation  in  N.  America.  117 

sections  of  loess  under  the  Wisconsin  drift  at  Des  Moines, 
Iowa.  He  checked  their  observations  but  remarked  on  the 
modern  “abolition  of  the  very  comfortable  criterion  of  phy¬ 
sical  character”  of  drift,  which  “throws  the  geologist  back 
into  the  realm  of  uncertainty  unless  he  can  substantiate  his 
claim  by  stratigraphical  methods,  such  as  the  presence  of 
gumbotils  or  soil  bands.” 

Leverett187  mentioned  scattered  drift  in  Missouri  from 
ten  to  thirty  miles  in  advance  of  the  border  of  the  Kansan 
till;  this  he  thought  might  represent  an  earlier  glaciation. 

Schoewelss  reported  on  Lake  Calvin,  the  supposed  dam¬ 
ming  of  the  Iowa  and  Cedar  Rivers  by  the  Illinoian  ice.  In 
his  discussion  of  the  geology  he  followed  older  authors  but 
discriminated  Nebraskan  gumbotil  in  eastern  Iowa  at  levels 
so  low  that  it  could  not  be  Kansan  in  age.  Much  stress  was 
laid  on  elevations  and  slopes  in  correlating  exposures  of  this 
material.  Question  had  been  raised  on  the  matter  of  the 
existence  of  the  prongs  of  Iowan  drift  near  Iowa  City  but 
a  low  gravel  terrace  was  classed  as  Iowan  outwash.  One 
of  the  most  interesting  hypotheses  was  that  gumbotil  had 
been  formed  on  the  Illinoian  drift  while  Lake  Calvin  was 
still  in  existence  for  it  had  not  been  found  in  the  area  sup¬ 
posed  to  have  been  covered  by  that  body  of  water. 

Hay189  published  the  first  of  his  monographs  on  the 
Pleistocene  vertebrates.  His  ideas  on  the  climate  of  that 
epoch  are  worthy  of  note.  “A  glacial  sheet,  stretched  across 
the  continent  or  a  large  part  of  it,  was  not  local  in  its  ef¬ 
fects  ;  it  was  not  a  cap  of  ice  merely  concealing  a  part  of  the 
land  and  covered  possibly  by  forests  and  allowing  occupa¬ 
tion  by  certain  hardy  animals,  while  beyond,  up  to  its  foot, 
the  country  was  pleasantly  cool,  wooded,  and  abounding 
with  animated  creatures.”  “When  the  walrus  had  been 
driven  as  far  south  as  Charleston,  South  Carolina,  one  can 
hardly  doubt  that  the  whole  continent  was  chilled”.  The 
Sangamon  had  been  “interrupted  by  the  Iowan  ice-sheet” 


187  Lverett,  Frank,  Glacial  deposits  of  Missouri  and  adjacent  districts  (ab¬ 
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which  “appears  not  to  have  lasted  long  nor  to  have  occupied 
any  considerable  area.  Associated  with  it  in  some  way  was 
the  accumulation  of  much  loess.” 

1924 

Hay190  published  the  second  of  his  reports  on  Pleistocene 
vertibrates.  His  discussion  of  the  Aftonian  is  of  most  in¬ 
terest  in  the  present  connection.  “The  writer  regrets  that 
he  can  not  accept  Doctor  Kay's  opinion  that  all  these  ani¬ 
mals — lived  in  the  immediate  vicinity  of  an  ice-sheet — 
“The  theory  held  by  Doctor  Kay  and  not  a  few  others  impels 
us  to  consider,  not  so  much  the  question  whether  the  ani¬ 
mals  found  in  the  deposit  heretofore  called  Aftonian  could 
endure  a  climate  a  little  more  or  less  unfavorable  or  wheth¬ 
er  the  climate  was  more  or  less  unfavorable,  as  it  is  to  de¬ 
termine  whether  or  not  the  climate  was  such  that  it  was  im¬ 
possible  for  them  to  exist  there”.  The  distribution  of  plants 
and  animals  was  controlled  by  temperature  and  some 
species  could  not  accept  wide  changes.  Hay  thought  that 
the  climate  near  to  the  ice  must  have  been  arctic  in  char¬ 
acter.  That  the  Aftonian  climate  was  like  that  of  today  was 
shown  best  by  the  mollusks. 

Leverett191  again  mentioned  the  old  marginal  drift  of  Mis¬ 
souri  and  adjacent  regions  which  occurred  in  patches  of 
“much  older,  indurated  and  kaolinized  till”  and  was  thought 
to  be  Labradorian  Nebraskan,  or  Jerseyan  in  age. 

Kay192  added  a  further  note  on  his  investigations  in  west¬ 
ern  Iowa.  The  conclusions  were :  (1)  The  Nebraskan  till 

was  marked  by  gumbotil  on  its  surface  and  had  been  traced 
to  the  Missouri  River,  (2)  it  was  not  possible  to  distinguish 
Nebraskan  from  Kansan  till  by  its  physical  character,  (3) 
the  so-called  Aftonian  sands  and  gravels  were  masses  in  the 
tills  and  not  interglacial  in  age,  (4)  the  mammals  whose 
bones  were  found  in  these  deposits  lived  near  the  ice,  (5) 
the  Loveland  formation  of  Shimek  contained  volcanic  ash, 


190  Hay,  O.  P.,  The  Pleistocene  of  the  middle  region  of  north  America  and 
its  vertibrated  animals:  Carnegie  Inst.  Washington,  Pub.  322A,  1924. 

191  Leverett,  Prank,  Oldest  (Nebraskan?)  drift  in  western  Illinois  and 
southeastern  Missouri  in  relation  to  “Lafayette  Gravel”  and  drainage  de¬ 
velopment  (abstract)  :  Geol.  Soc.  America,  Bull.,  vol.  35,  p.  69,  1924. 

192 Kay,  G.  F.,  Recent  studies  of  the  Pleistocene  in  western  Iowa  (ab¬ 
stract)  :  Geol.  Soc.  America,  Bull.,  vol.  35,  71-74,  1924. 
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sand,  and  gravel,  and  was  fossiliferous ;  it  was  an  old  loess, 
and  (6)  the  fossiliferous  silts  in  the  Aftonian  of  Shimek 
were  volcanic  ash  of  the  Loveland  formation.  In  discussion 
Alden  defended  the  Aftonian  interval  citing  Hay’s  opinions 
on  the  climate  indicated  by  the  fossils. 

Jilson193  described  certain  high-level  bowlders  in  Ken¬ 
tucky  which  he  ascribed  to  a  very  old  drift,  possibly  the 
Nebraskan. 

1925 

Jilson194  added  further  details  with  regard  to  the  old 
scattered  bowlders  of  the  drift  border  in  Kentucky. 

Keyes195  mentioned  the  existence  of  the  two  pre-Kansan 
drifts  at  Des  Moines.  Iowa  but  gave  no  definite  evidence 
on  which  the  conclusion  was  based,  He  namer  the  older 
Moingonan  after  the  name  of  the  pre-glacial  valley  in 
which  it  had  been  found.  Scattered  bowlders  on  the  drift 
border  of  Missouri  were  ascribed  to  a  still  older  drift,  the 
Gravoisan,  named  after  Gravois  Creek.  He  expected  the 
finding  of  such  very  old  drifts  because  he  had  adopted  a 
modified  form  of  Croll’s  hypothesis  which  demanded  them, 

1926 

Keyes196  suggested  an  elaborate  correlation  table  for 
drift  sheets  from  the  different  glacial  centers  of  North 
America  and  Europe  which  introduced  several  names  not 
employed  by  other  geologists. 

Leighton197  described  the  type  locality  of  the  Peorian 
interglacial  interval.  The  section  w!as  found  to  be  (1) 
Illinoian  till  with  gumbotil  surface,  (2)  Sangamon  peat, 
(3)  Peorian  loess,  and  (4)  Wisconsin  till  and  gravels. 
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196 Keyes,  C.  R,  Periodicity  of  glaciation:  Pan-Am.  Geologist,  vol.  44,  pp. 
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MacClintock198  had  also  discovered  a  buried  old  loess  and 
gumbotil  in  southern  Illinois  thus  proving  the  presence  of 
a  drift  much  older  than  the  Illinoian. 

Sardeson109  denied  the  existence  of  the  Iowan  stage  in  a 
brief  review  of  the  history  of  the  discrimination  of  the 
different  glacial  drifts.  He  claimed  that  at  the  famous  Olwein 
cut  the  Iowa  geologists  mistook  an  old  dump  of  excavated 
material  for  a  thin  drift  unconformable  above  McGee's 
“Upper  Till”  and  named  this  deposit  the  Iowan  drift.  He 
noted  the  influence  of  the  early  erroneous  ideas  of  the  or¬ 
igin  of  loess  upon  the  question  of  the  Iowan  drift,  which 
he  described  as  “exceptional  or  irregular  phases”  of  the 
Kansan  till.  The  confusion  of  nomenclature  arising  from 
the  later  definition  of  the  Iowan  drift  was  noted.  The  fol¬ 
lowing  correlations  were  suggested. 


Sardeson’s  namesWeidman’s  nam-  Usual  names 
es 

Younger  till  Wisconsin  Wisconsin 

Young  till  Third  drift  Illinoian 

Old  till  Second  drift  Kansan 

Older  till  First  drift  Nebraskan 


Glacial  center 
All 

Labrador 

Keewatin 

Keewatin 


McGee's  forest  bed  was  placed  between  the  “old  till”  and 
the  “older  till”.  Correlation  with  the  four  European 
drifts  was  desired. 

Leverett200  also  argued  in  favor  of  only  four  glacial 
stages.  After  reviewing  the  history  of  the  discovery  of 
the  several  glacial  stages  the  author  recognized  the  im¬ 
portance  of  gumbotils  in  discriminating  drifts.  The  Illi¬ 
noian  was  distinguished  as  younger  than  the  Kansan  by 
showing  both  less  erosion  and  thinner  gumbotil.  Evidence 
that  the  Peorian  interval  was  short  was  found  in  the  slight 
leaching  of  the  loess.  The  Iowan  question  was  considered 
in  some  detail.  The  drift  of  that  region  had  not  been  cor¬ 
related  with  the  Illinoian  because  of  the  different  relation 
to  the  loess,  which  deposit  was  described  as  carrying  a 
temperate  climate  fauna.  However,  in  the  Iowan  district 
the  pebble  concentrate  between  the  till  and  the  loess  repre- 


198  MacClintock,  Paul,  Pre-Illinoian  till  in  southern  Illinois:  Jour.  Geology, 
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sented  considerable  erosion  before  the  formation  of  the 
loess.  He  thought  that  this  process  took  a  long  time  and 
that  it  could  not  have  been  accomplished  rapidly  by  wind 
as  had  been  suggested.  The  greater  amount  of  pebbles 
on  slopes  than  on  uplands  demonstrated  water  work  which 
had  transported  the  stones.  The  moderate  depth  of 
wleathering  precluded  the  correlation  of  the  till  as  Kansan. 
Little  Iowan  drift  could  be  found  in  Minnesota  but  it  had 
been  discriminated  west  of  the  Des  Moines  lobe  of  Wiscon¬ 
sin  drift.  There  a  moraine  marked  the  edge  of  this  drift 
which  had  formerly  been  confused  with  the  Wisconsin 
drift  in  Minnesota.  Differentiation  was  made  on  the  ba¬ 
sis  of  a  loess  cover  and  deeper  weathering  than  in  the  Wis¬ 
consin.  It  was  separated  from  the  Kansan  drift  by  an 
older  loess,  the  Loveland  formation.  No  Iowan  drift  ex¬ 
isted  in  Illinois  so  that  the  known  drift  of  that  age  came 
from  the  Keewatin  center  only.  The  several  centers  had 
been  confluent  at  the  climax  of  each  stage  but  during  the 
Wisconsin  the  maximum  of  the  Keewatin  center  was 
reached  after  the  Labradorian  ice  had  begun  to  shrink. 
The  outer  moraine  of  the  Des  Moines  lobe  was  correlated 
with  the  Port  Huron  readvance  in  the  Great  Lakes  re¬ 
gion.  If  a  similar  relation  obtained  during  the  Illinoian, 
the  Iowan  drift  might  be  regarded  as  a  late  phase  of  the 
Illinoian.  The  absence  of  gumbotil  on  the  Iowan  could  be 
explained  by  the  lack  of  summit  flats.  Leverett  therefore 
concluded  that  there  had  been  only  four  glacial  stages. 
There  was  a  very  old  kaolinized  drift  beneath  and  just 
outside  of  the  Illinoian  drift;  this  probably  explained  the 
scattered  erratics  south  of  parts  of  the  drift  boundary. 
This  drift  contained  erratics  from  the  northeast  and  was 
therefore  Labradorian  like  the  Illinoian  and  the  earlier 
Wisconsin.  The  distribution  of  copper  showed  a  pre-Illi- 
noian  movement  from  the  Keewatin  center  probably  dur¬ 
ing  the  Kansan.  The  tremendous  expansion  of  the  Kee¬ 
watin  center  during  the  Kansan  might  possibly  be  explain¬ 
ed  by  lowness  of  the  western  mountains  at  that  time  which 
permitted  moisture  to  come  from  the  west. 

Quirk-’01  discussed  the  difficulty  of  finding  evidences  of 

201  Quirke,  T.  T.,  Some  features  of  continental  glaciation:  Illinois  Acad. 
Sci.,  Proc.,  vol.  18,  pp.  394-400,  1926. 
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multiple  glaciation  near  to  the  glacial  centers.  He  found 
a  hanging  valley  in  Canada  that  had  been  crossed  at  right 
angles  by  the  last  ice.  The  following  history  was  inferred : 
(1)  glacial  erosion,  (2)  glacial  deposition  burying  a  cliff, 
(3)  interglacial  erosion  by  a  superposed  river  forming 
the  valley,  (4)  erosion  of  drift  from  face  of  cliff  leaving 
a  hanging  valley,  and  (5)  glaciation  by  the  Wisconsin  ice. 

Leighton202  described  studies  by  several  geolgists 
which  had  been  carried  forward  in  the  past  year.  Evi¬ 
dence  derived  from  the  fossils  of  the  Aftonian  did  not 
check  with  the  study  of  the  sediments  themselves. 
He  himself  had  begun  a  detailed  study  of  the  conditions 
of  origin  of  the  interglacial  soils  of  Illinois.  Diversity  of 
opinion  had  arisen  as  to  the  time  required  for  the  forma¬ 
tion  of  the  pebble  line  at  the  base  of  the  loess  in  the  Iowan 
drift  area  of  northeastern  Iowa,  some  ascribing  it  to 
wind  erosion  and  others  to  long-continued  slope  wash. 
Leverett  and  Schoewe  had  found  drift  older  than  the 
Kansan  along  the  drift  border  in  Kansas.  Pre-Illinoian 
drift  had  been  found  in  Kentucky  and  it  had  been  demon¬ 
strated  that  the  course  of  the  Ohio  had  been  opened  before 
the  Illinoian  invasion.  Very  much  eroded  silts  in  valleys 
of  the  upper  Ohio  basin  were  ascribed  to  blocking  of  the 
drainage  by  the  first  ice  advance;  they  were  older  than 
the  Kansan  drift  judging  from  the  amount  of  erosion  by 
small  streams. 

Summary  of  the  central  district.  In  judging  the  work 
in  the  central  district  it  is  well  to  realize  that  thoughts 
expressed  in  published  writings  were  dominated  to  a  very 
large  extent  by  two  men,  Chamberlain  and  Calvin.  Even 
today  the  influence  of  these  pioneers  affects  much  of  the 
work  on  Pleistocene  geology  in  the  Mississippi  valley.  The 
advocates  of  complexity  of  the  Pleistocene  enjoyed  an  im¬ 
mense  advantage  over  their  opponents  in  having  the  sup¬ 
port  of  public  funds  for  field  work  and  publication.  This 
disparity  of  advantages  cannot,  however,  explain  the  en¬ 
tire  failure  of  the  advocates  of  unity  and  brevity  of  gla¬ 
ciation  to  prove  their  case.  It  is  apparent  that  they  al- 
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lowed  preconceived  ideas  of  the  origin  of  glaciation  to 
warp  their  judgment  to  such  an  extent  that  they  failed  to 
realize  the  importance  of  facts  seen  in  the  field.  In  some 
instances  the  evidence  of  complexity  was  not  very  clearly 
stated.  An  instance  of  this  was  that  geologists  virtually 
lost  sight  of  the  factors  that  control  the  speed  of  weather¬ 
ing  and  erosion,  and  the  amount  of  weathered  material 
left  in  place.  It  is  also  well  to  remember  that  proof  of 
a  very  long  Pleistocene  period  is  in  itself  no  evidence  of 
nearly  or  quite  complete  deglaciation  during  recessions  of 
the  ice  from  its  southern  border.  Weathering  and  ero¬ 
sion  phenomena,  long  ago  noted  by  Chamberlain  and  re¬ 
cently  emphasized  by  Kay,  do  prove  that  the  marginal  drift 
is  vastly  older  than  the  drift  farther  north  but  they  do 
not  demonstrate  restoration  of  climatic  conditions  like 
those  of  the  present.  These  processes  surely  went  on  while 
ice  occupied  much  of  the  country  to  the  north.  Then  too, 
in  the  nature  of  things  it  cannot  be  expected  that  buried 
zones  of  weathering  and  vegetal  growth  could  alwfays  be 
found  far  enough  north  to  prove  complete  disappearance 
of  the  ice  from  the  United  States,  let  alone  from  the  cen¬ 
ters  of  accumulation  in  Canada.  In  interpreting  organic 
remains  found  near  the  southern  limits  of  the  drift  it  was 
not  made  clear  that  the  far-flung  ice  lobes  of  the  Missis¬ 
sippi  valley  might  well  have  been  thrust  south  far  into  the 
zone  of  wastage  just  as  mountain  glaciers  descend  into  fer¬ 
tile  valleys  or  that  there  never  were  local  glaciers  in  either 
the  Driftless  Area  or  the  southern  Appalachians.  The 
question  of  wind  directions  around  the  ice  cap  has  never 
received  adequate  discussion.  If  the  winds  were  anticy- 
clonic,  as  over  Greenland  and  Antarctica  today,  then  the 
current  views  of  the  paleontologists  must  be  accepted  and 
life  could  never  have  been  abundant  near  to  the  glacial 
front.  If,  on  the  other  hand,  winds  usually  blew!  toward 
the  ice,  whose  southern  extent  was  doubtless  covered  by 
melted-out  drift,  the  conditions  of  Alaska  might  have  pre¬ 
vailed.  Differences  in  the  significance  of  land  animals  and 
of  denizens  of  streams  were  never  stressed.  Glacier-fed 
streams  were  doubtless  very  cold  and  devoid  of  life  far 
from  their  sources.  On  the  other  hand,  Baker  found  that 
life  invaded  the  Great  Lakes  whenever  the  ice  front  re- 
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tired  a  few  hundred  miles  to  the  north.  The  buried  forest 
within  the  Wisconsin  drift  of  northeastern  Wisconsin  has 
also  not  been  adequately  considered.  Although  it  has 
been  proved  beyond  serious  question  that  there  were  sev¬ 
eral  ice  advances  into  the  Mississippi  valley  at  widely  dis¬ 
tant  times  little  was  there  discovered  of  the  extent  of  ice 
recession  between  those  advances.  There  has  been  con¬ 
siderable  discussion  regarding  the  number  of  distinct  gla¬ 
cial  stages,  and  the  Iowan  drift  has  been  correlated  with 
the  Illinoian  by  Leverett  in  order  to  reduce  the  number  to 
four.  It  is  evident  that  the  Iowan  drift  question  is  still 
an  open  one  and  that  all  factors  which  affected  that  region 
have  not  as  yet  been  evaluated.  It  would  also  seem  that  a 
revision  of  nomenclature  is  desirable  since  some  of  the 
type  localities  seem  to  have  been  ill-chosen.  An  instance  of 
this  is  the  term  Aftonian,  since,  although  the  original  Af- 
tonian  gravels  are  now  known  to  be  glacial  outwash  len¬ 
ses,  there  is  other  evidence  of  a  long  time  lapse  between  the 
Nebraskan  and  the  Kansan  drifts. 

The  Eastern  District 

General.  All  of  the  territory  east  of  the  reentrant  in 
the  drift  border  in  western  New  York  is  included  in  the 
eastern  district.  Within  this  area  there  is  a  long  narrow 
belt  of  drift  outside  of  the  Wisconsin  terminal  moraine ;  this 
strip,  or  “fringe”  as  some  have  called  it,  is  not  areally  con¬ 
tinuous  with  the  western  extra-morainic  drift.  This  mar¬ 
ginal  area  attracted  the  attention  of  many  geologists  and  a 
long-drawn-out  controversy  was  waged  over  it.  Some  as¬ 
serted  that  this  drift  is  very  old  and  others  maintained 
that  it  had  been  deposited  by  a  temporary  advance  of  the 
Wisconsin  ice  not  long  before  the  formation  of  the  moraine. 
The  islands  along  the  coast  of  New  York  and  New  England 
have  been  a  still  more  fertile  field  in  which  geologists  have 
searched  for  evidence  of  complexity  of  the  glacial  period. 
An  elaborate  succession  of  events  has  been  made  out  by 
certain  investigators  who  have  sought  to  correlate  their 
column  with  the  section  in  the  Mississippi  valley. 
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1877 

The  earliest  geologists  quite  generally  failed  to  notice 
the  drift  outside  of  the  terminal  moraine.  The  first  de¬ 
scription  of  such  as  due  to  ice  work  appears  to  be  that  by 
Cook1  in  1877.  He  said  that  “south  of  the  glacial  drift, 
few  boulders  are  found.”  “Their  origin  is  not  known  at 
present.  They  must  belong  to  some  older  drift  deposit.” 

1880 

In  1880  the  same  author2  stated  that  “older  glacial,  or 
possibly  preglacial  drift”  existed  in  New  Jersey. 

1884 

In  1884  Lewis3  stated  that  he  had  not  found  true  glacial 
drift  outside  of  the  terminal  moraine  of  Pennsylvania.  He 
ascribed  all  the  scratches  to  slickensides  and  creep  of 
talus  and  declared  that  all  the  supposed  drift  was  either 
residual  or  aqueous. 

1886 

In  1886  Merrill4  suggested  a  division  of  the  drift  of  Long 
Island.  He  had  found  sands  and  gravels  of  post-Tertiary 
age  unconformable  beneath  the  later  drift  and  disturbed  by 
ice  thrust. 

1888 

Shaler5  in  describing  the  geology  of  Marthas  Vineyard 
ascribed  the  folded  strata  of  Gay  Head  to  the  Tertiary. 
He  distinguished  the  Weyquosque  series  of  sands  and  clays 
which  he  thought  “may  have  been  deposited  during  the 
first  stages  of  the  glacial  period”. 


1  Cook,  G.  H.,  Report  of  State  Geologist :  New  Jersey  Geol.  Survey,  Kept. 
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1889 

The  same  author* 6  described  the  fossiferous  deposits  of 
Sankaty  Head,  Nantucket  ascribing  them  to  deposition 
between  two  advances  of  the  ice  but  not  using  the  word 
interglacial. 

1890 

Shader7  in  describing  the  Tertiary  and  Cretaceous  of 
the  New'  England  coast  took  up  the  Gay  Head  section  on 
Marthas  Vineyard.  The  Weyquosque  deposits  he  found 
to  be  both  folded  and  horizontal  so  that  there  might  be 
ground  for  subdivision.  The  question  of  the  age  of  the 
deformation  was  taken  up,  with  the  conclusion  that  the 
two  periods  of  erosion  and  the  one  of  deposition  which 
followed  it  indicated  that  it  was  very  old.  The  possible 
glacial  origin  of  some  of  the  folded  beds  was  discussed;  it 
was  suggested  that  they  might  have  been  due  to  either 
Tertiary  or  early  Pleistocene  glaciation. 

1892 

Salisbury8  began  detailed  work  on  the  glacial  geology 
of  New  Jersey  in  1891.  He  did  not  know  of  any  earlier 
mention  of  drift  outside  of  the  terminal  moraine,  and  de¬ 
scribed  disintegrated  glacial  stones  and  disturbed  bed 
rock  as  evidence  of  glaciation  in  that  district.  Remnants 
of  drift  had  been  found  on  uplands.  These  were  so  deeply 
weathered  that  he  regarded  them  as  several  times  as  old 
as  the  Wisconsin  drift.  The  limits  of  these  deposits  had 
not  been  determined. 

In  the  same  year  A.  A.  Wright9  denied  that  any  glacial 
drift  existed  outside  the  terminal  moraine  of  New  Jersey 
but  ascribed  all  the  striae  to  slickensides. 


®Shaler,  N.  S.,  Geology  of  Nantucket:  U.  S.  Geol.  Survey  Bull.  53,  pp 

30-43,  1889. 

7  Shaler,  N.  S.,  Tertiary  and  Cretaceous  deposits  of  Eastern  Massachusetts : 
Geol.  Soc.  America,  Bull.,  vol.  1,  pp.  443-452,  1890. 

8  Salisbury,  R.  D.,  Certain  extra-morainic  phenomena  of  New  Jersey: 
Geol.  Soc.  America,  Bull.,  vol.  3,  pp.  173-183,  1892  ;  Drift  or  Pleistocene  for¬ 
mations:  New  Jersey  Geol.  Survey,  Ann.  Rept.  State  Geologist,  1891,  pp. 
35-108,  1892. 

’Wright,  A.  A.,  Extra-moranic  drift  in  New  Jersey:  Am.  Geologist,  vol. 
10,  pp.  207-216,  1892. 
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1893 

G.  F.  Wright10  ascribed  some  of  Salisbury’s  drift  to  talus 
accumulation  and  the  remainder  to  water  work.  If  there 
were  any  real  glacial  drift  he  believed  it  to  be  the  same 
age  as  the  moraine. 

A.  A.  Wright* 11  admitted  that  some  drift  occurred  out¬ 
side  the  moraine  but  thought  that  it  could  not  be  much 
older  than  that  feature  since  it  had  not  been  shown  that 
the  oxidation  was  postglacial. 

Salisbury12  replied  to  his  critics  in  two  articles.  He  said 
that  his  statements  had  been  misinterpreted.  He  did  not 
claim  that  striated  stones  alone  were  proof  of  glaciation 
at  the  point  where  they  were  found.  The  old  drift  out¬ 
side  the  moraine  whs  confined  to  hill  tops.  It  was  not 
residual  material  and  was  unlike  the  younger  drift.  The 
presence  of  stones  too  much  weathered  to  now  stand 
transportation  was  proof  that  alteration  of  the  drift  had 
followed  its  deposition.  “The  areal  and  topographic  dis¬ 
tribution  of  much  of  the  extra-morainic  drift,  its  physical 
and  lithological  constitution,  its  structure  and  relation¬ 
ships,  point  to  a  glacial  origin,  antedating  by  a  long  meas¬ 
ure  of  time  the  drift  whose  approximate  if  not  exact  bor¬ 
der  is  the  terminal  moraine.  It  is  not  easy  to  see  how  the 
two  types  of  drift  can  be  mistaken  the  one  for  the  other.’  ’ 

E.  H.  Williams13  mapped  part  of  the  drift  border  near 
Bethlehem,  Pennsylvania,  and  decided  that  the  drift  out¬ 
side  the  terminal  moraine  was  deposited  by  a  temporary 
advance  of  the  ice  that  formed  the  moraine. 

1894 

In  the  following  year  the  same  author14  contributed 
three  papers  on  the  subject.  He  stated  that(l)  oxida- 

10  Wright,  G.  F.,  Extra-morainic  drift  in  the  Susquehana,  Lehigh  and  Dela¬ 
ware  valleys:  Philadelphia  Acad.  Nat.  Sci.,  Proc.,  1892,  pp.  469-484,  1893. 

n Wright,  A.  A.,  Older  drift  in  the  Delaware  valley:  Am.  Geologist,  vol. 

11,  pp.  184-186,  1893. 

12  Salisbury,  R.  D.,  The  older  drift  in  the  Delaware  valley :  Am.  Geologist, 
vol.  11,  pp.  360-362,  1893;  Surface  formations;  extra-morainic  till  and  asso¬ 
ciated  drift  which  is  not  till :  New  Jersey  Geol.  Survey,  Ann.  Rept.  State 
Geologist,  1892,  pp.  60-72,  1893. 

“Williams,  E.  H.,  Jr..  Glaciation  in  Pennsylvania:  Science,  vol.  21,  p.  343, 
1893. 

14  Williams,  E.  H.,  Jr.,  The  age  of  the  extra-moraine  fringe  in  eastern 
Pennsylvania:  Am.  Jour.  Sci.,  vol.  147,  pp.  34-37,  1894;  South  Mountain 
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tion  was  uniform  throughout  vertical  sections  and  must 
therefore  have  preceded  deposition  of  the  drift,  (2)  more 
w/eathered  material  was  found  as  one  went  south  so  that 
the  ice  must  have  removed  this  material  from  the  north, 
(3)  the  glaciated  bed  rock  surfaces  were  fresh,  a  fact  in¬ 
compatible  with  postglacial  alteration  of  the  drift,  (4) 
the  surface  clays  either  graded  into  till  or  lay  on  fresh 
rock,  and  (5)  since  drift  extended  to  the  bottom  of  the 
Leheigh  valley  it  was  younger  than  that  depression. 

A.  A.  Wright15  supported  the  same  views.  He  traced 
the  drift  boundary  in  New  Jersey.  He  concluded  that 
the  marginal  drift  had  been  largely  formed  of  local  ma¬ 
terial,  had  always  been  discontinuous,  had  few  bowlders, 
and  had  been  deposited  by  a  temporary  advance  of  the 
ice  not  long  before  the  formation  of  the  terminal  mor¬ 
aine. 

Salisbury16  stated  that  he  had  completed  the  tracing  of 
the  drift  border  in  New  Jersey  and  had  found  that  with¬ 
in  that  line  the  drift  deposits  were  discontinuous  and  con¬ 
fined  to  hills  more  than  160  feet  above  sea  level.  The 
amount  of  postglacial  erosion  was  enormous  as  the  val¬ 
leys  were  quite  broad.  Old  terraces  had  been  found  in 
some  of  these  valleys.  The  matrix  as  well  as  the  stones 
of  the  old  drift  had  been  oxidized  and  no  limestone  peb¬ 
bles  were  present. 

Shaler17  discussed  the  disturbed  strata  of  the  islands 
along  the  New  England  coast  and  ascribed  the  cause  of 
the  folds  to  earth  movements  in  a  depressed  belt.  There 
had  been  too  much  erosion  of  the  folds  for  the  movement 
to  have  been  very  recent. 

1895 

Williams18  again  stated  his  conclusion  that  the  thin  drift 
outside  the  terminal  moraine  was  not  much  older  than  that 


glaciation:  Geol.  Soc.  America,  Bull.,  vol.  5,  pp.  13-15,  1894  ;  Extra-mo¬ 

rainic  drift  between  the  Delaware  and  the  Schuykill :  Idem,  pp.  281-296. 

15  Wright,  A.  A.,  Limits  of  the  glaciated  area  in  New  Jersey :  Geol.  Soc. 
America,  Bull.,  vol.  5,  pp.  7-13,  1894. 

M  Salisbury,  R.  D.,  Surface  geology;  extra-moranic  drift:  New  Jersey 
Geol.  Survey,  Ann.,  Rept.  State  Geologist,  1893,  pp.  73-123,  1894. 

17  Shaler,  N.  S.,  Pleistocene  distortions  of  the  Atlantic  seacoast :  Geol.  Soc. 
America,  Bull.,  vol.  5,  pp.  199-202,  1894. 

18  Williams,  E.  H.,  Jr.,  Notes  on  the  southern  ice  limit  in  eastern  Pennsyl¬ 
vania :  Am.  Jour.  Sci.,  vol.  149,  pp.  174—185,  1895. 
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feature.  He  thought  that  the  first  advance  of  the  ice  into 
the  region  would  pick  up  much  preglacially  weathered  ma¬ 
terial  and  that  a  readvance  would  place  fresher  drift  on  top 
of  the  weathered  material.  He  said  that  he  did  not  consid¬ 
er  rusty  gravel  a  valid  criterion  of  great  age. 

1896 

The  year  1896  was  marked  by  the  appearance  of  a  report 
by  Shaler  and  Woodworth19  on  the  New  England  coast  in 
which  the  idea  of  complexity  of  the  drift  deposits  was  first 
definitely  expressed.  Woodworth  thought  that  “there  were 
several  clay-making  periods,  each  marking  a  retreat  of  the 
ice,  followed  by  a  readvance.”  The  first  glacial  epoch  was 
represented  by  a  bowlder  bed  on  Nantucket.  Over  this 
were  the  Sankaty  interglacial  beds  which  had  been  dis¬ 
turbed  by  an  unknown  agency.  The  horizontal  Tisbury 
beds  overlay  these  deposits;  they  contained  bowlders  and 
marked  another  ice  advance.  The  Tisbury  and  Sankaty 
beds  were  equivalent  to  the  Weyquosque  of  Shaler.  The 
Vineyard  erosion  interval  followed.  Last  the  ice  came 
again  and  left  a  relatively  thin  coating  of  drift  over  the  old¬ 
er  erosion  topography.  Woodworth  referred  a  part  of  the 
folded  beds  to  the  Pleistocene,  making  the  bowlder  bed  mark 
the  beginning  of  that  period.  Shaler  concluded  that  there 
had  been  three  ice  advances  along  the  coast,  of  wThich  “the 
interval  between  the  first  and  the  third — was  many  times 
as  long  as  that  which  has  elapsed  since  the  ice  passed  away 
from  the  district/'  The  interval  between  the  first  and 
second  invasions  was  not  so  well  marked  as  between  the 
second  and  third.  He  deplored  the  tardiness  of  the  dis¬ 
covery  of  evidences  of  multiple  glaciation  in  this  country. 

Williams20  again  declared  that  the  drift  along  the  glacial 
border  was  not  very  old  by  citing  the  presence  of  stones 
that  had  been  worn  by  the  ice  after  partial  weathering  so 
that  the  fresh  center  was  exposed  and  of  deep  drift  filled 
valleys  whose  bottoms  lay  lower  than  the  modern  streams. 


19  Shaler,  N.  S.,  Woodwoi’th,  J.  B.,  and  Marbut,  C.  F.,  Glacial  brick  clays 
of  Rhode  Island  and  southeastern  Massachusetts:  U.  S.  Geol.  Survey  Seven¬ 
teenth  Ann.  Rept.,  pt.  1,  pp.  957-1010,  1896. 

30 Williams,  E.  H.»  Jr.,  The  "Kansan”  glacial  border:  Science,  N.  S.,  pp. 
229-230,  1896. 
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He  concluded  that  the  “Kansan  and  Wisconsin  advances,  as 
far  as  the  State  of  Pennsylvania  is  concerned,  were  closely 
allied  and  not  very  remote.” 


In  the  following  year  Woodworth21  published  more  data 
on  the  same  region.  He  discriminated  the  base  of  the 
Pleistocene  by  the  presence  of  undecomposed  feldspar  and 
by  likeness  to  the  recognized  drift  deposits.  The  Vineyard 
erosion  interval  had  been  long ;  it  was  illustrated  by  a  map. 

1898 

Shaler22  appeared  somewhat  more  cautious  in  his  paper 
on  Cape  Cod  which  was  published  in  the  following  year. 
While  admitting  that  the  bowlder  bed  of  Gay  Head  meant 
ice  action  he  argued  that  it  was  not  vigorous  glaciation.  As 
the  last  ice  did  not  erode,  it  could  not  have  folded  the  older 
deposits.  He  thought  that  while  the  older  beds  of  arkosic 
sands  with  little  vegetal  material  denoted  rapid  mechanical 
erosion  there  was  no  evidence  of  ice  close  at  hand  during 
their  deposition.  The  folding  was  believed  to  be  of  pregla¬ 
cial  age  and  due  to  earth  movements.  A  number  of  different 
series  of  Pleistocene  strata  were  distinguished  and  named; 
all  of  these  suggested  ice  not  far  distant.  There  had  been 
a  long  time  gap  between  deformation  and  glaciation. 

Williams23  once  more  discussed  the  outer  drift  of  Penn¬ 
sylvania.  He  used  the  term  Kansan  as  meaning  simply  the 
outermost  drift  without  implying  that  it  meant  great  age. 
He  showed  how  a  change  in  relative  strength  of  two  centers 
of  ice  dispersion  within  a  single  epoch  could  explain  the 
lack  of  parallelism  of  the  moraine  and  the  drift  border.  Up- 
ham’s  change  from  belief  in  complexity  to  advocacy  of  unity 
of  the  glacial  period  was  noted  and  some  well  records  were 
given  to  disprove  the  existence  of  rock  shelves  under  some 
of  the  high-level  gravel  terraces  of  the  region. 

21  Woodworth,  J.  B.,  Unconformites  of  Marthas  Vineyard  and  of  Block 
Island:  Geol.  Soc.  America,  Bull.,  vol.  8,  pp.  197-212,  1897. 

22  Shaler,  N.  S.,  Geology  of  the  Cape  Cod  district :  U.  S.  Geol.  Survey 
Eighteenth  Ann.  Rept.,  pt.  2,  pp.  497-593,  1898. 

23  Williams,  E.  H.,  Jr.,  Notes  on  Kansan  drift  in  Pennsylvania:  Am.  Phil. 
Soc.,  Proc.,  vol.  37,  pp.  84-87,  1898. 
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Prest24  announced  the  discovery  of  three  glacial  drifts  in 
a  part  of  Nova  Scotia.  The  deposits  were:  (1)  lower 
cemented,  oxidized,  and  denuded  till,  (2)  interglacial  clay, 
gravel,  and  iron  ore,  (3)  slightly  oxidized  till,  (4)  intergla¬ 
cial  interval,  possibly  only  a  retreat  of  the  ice  for  a  few 
miles,  and  (5)  local  fresh  till. 

1899 

Upham25  disagreed  with  Woodworth  on  the  glacial  origin 
of  the  Sankaty  bowlder  bed.  He  ascribed  the  folding  of  the 
older  beds  to  ice  work  but  recognized  that  much  erosion  had 
followed  the  deformation. 


1900 

Woodworth26  announced  the  discovery  of  striated  and 
far-traveled  stones  in  the  bowlder  bed  of  Gay  Head,  Mar¬ 
thas  Vineyard.  Water  action  in  the  formation  of  this  de¬ 
posit  had  been  feeble.  Correlation  with  McGee’s  Columbia 
formation  was  suggested. 

1901 

Fuller27  described  what  he  believed  might  be  pre- Wiscon¬ 
sin  till  in  Massachusetts,  These  deposits  were  unlike  the 
usual  surface  till  in  being  highly  oxidized  and  mainly  com¬ 
posed  of  local  material  which  had  largely  been  altered  in 
preglacial  time.  The  decay  of  some  rock  ledges  was  ascrib¬ 
ed  to  interglacial  time. 

Woodworth28  published  a  report  on  part  of  Long  Island 
in  which  he  described  (1)  pre-Pleistocene  yellow  gravels, 
(2)  older  Pleistocene  sands  and  gravels  with  a  “till”  bed 


*•*  Prest,  W.  H.,  Glacial  succession  in  central  Lunenburg1 :  Nova  Scotia 
Inst.  Sci.,  Proc.  and  Trans.,  vol.  9,  pp.  158-170,  1898. 

25  Upham,  Warren,  Glacial  history  of  the  New  England  Islands,  Cape  Cod, 
and  Long  Island:  Am.  Geologist,  vol.  24,  pp.  79-92,  1899. 

28  Woodworth,  J.  B.,  Glacial  origin  of  older  Pleistocene  in  Gay  Head  cliffs, 
with  note  on  fossil  horse  of  that  section :  Geol.  Soc.  America,  Bull.,  vol.  11, 
pp.  455-460,  1900. 

27  Fuller  M.  L.,  Probable  representatives  of  pre-Wisconsin  till  in  south¬ 
eastern  Massachusetts:  Jour.  Geology,  vol.  9,  pp.  311-329,  1901. 

28  Woodworth,  J.  B.,  Pleistocene  geology  of  portions  of  Nassau  County  and 
Borough  of  Queens:  New  Yoi'k  State  Museum,  Bull.  48,  pp.  617-670,  1901. 


132  Wisconsin  Academy  of  Sciences,  Arts,  and  Letters. 

due  to  floating  ice,  (3)  erosion  period  resulting  in  formation 
of  large  valleys,  and  (4)  Wisconsin  glaciation  which  alter¬ 
ed  the  valleys  and  formed  the  moraines. 

1902 

Williams119  again  published  on  the  marginal  drift  of  Penn¬ 
sylvania  giving  more  data  on  the  preglacial  depth  of  the 
river  valleys ;  the  paper  was  devoted  entirely  to  local  details. 

Salisbury’s30  final  report  appeared  in  the  same  year  but 
added  little  to  the  facts  outlined  in  his  annual  reports  of 
earlier  years.  He  thought  that  there  might  be  local  patches 
of  Wisconsin  drift  not  far  outside  the  terminal  moraine. 
The  older  drift  might  be  of  two  ages.  It  was  suggested  that 
it  might  be  of  Kansan  age,  or  possibly  both  Kansan  and 
pre-Kansan. 

1903 

In  1903  Veatch31  reported  on  evidences  of  complexity  of 
the  glacial  period  as  shown  by  the  deposits  on  Long  Island. 
The  original  discoveries  were  credited  to  Shaler  and  Wood- 
worth,  and  Gardiners  Island  was  the  connecting  link  with 
the  earlier  work.  Veatch  there  found  an  old  series  of  gla¬ 
cial  gravels  and  bowlders  overlain  by  the  Sankaty  inter¬ 
glacial  sediments,  which  in  turn  were  covered  by  gravelly 
Wisconsin  till.  The  old  gravels  were  disintergrated  and  iron 
stained.  Fossils  from  the  Sankaty  deposits  indicated  a  cool 
climate.  Folding  of  the  older  beds  was  ascribed  to  ice 
shove.  On  Long  Island  he  distinguished  from  the  base  up : 
(1)  Pensauken  gravels,  (2)  Jameco  gravels,  (3)  Sankaty 
interglacial  beds,  (4)  Manhasset  or  Tisbury  beds,  and  (5) 
Wisconsin  drift.  Of  these  the  Manhasset  was  unconform- 
able  over  the  older  disturbed  beds  and  uncomformable  be¬ 
low  the  Wisconsin  drift.  Tentative  correlations  were  ad¬ 
vanced  :  Pensauken  as  pre-Kansan,  Jameco  as  Kansan,  and 


28  Williams,  E.  H.,  Jr.,  Kansas  glaciation  and  its  effect  on  the  river  system 
of  northern  Pennsylvania:  Wyoming  (Pa.)  Hist,  and  Geol.  Soc.,  Proc.  and 
Coll.,  vol.  7,  pp.  21-28,  1902. 

80  Salisbury,  R.  D.,  The  glacial  geology  of  New  Jersey:  New  Jersey  Geol. 
Survey,  vol.  5,  pp.  187-189,  751-782,  1902. 

81  Veatch,  A.  C.,  The  diversity  of  the  glacial  period  on  Long  Island:  Jour. 
Geology,  vol.  11,  pp.  762-776,  1903. 
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Manhasset  as  Iowan.  In  a  note  Salisbury  denied  that  he 
had  discovered  any  definite  evidence  correlating  the  Pen- 
sauken  gravels  with  the  pre-Aftonian  drift. 

The  same  author32  also  published  a  short  article  and 
another  in  collaboration  with  Fuller33  in  both  of  which  es¬ 
sentially  the  same  conclusions  were  set  forth. 

The  principles  upon  which  the  correlations  mentioned 
above  had  been  made  were  outlined  by  Fuller34  in  a  more 
detailed  report.  Of  the  two  pre-Wisconsin  gravel  depos¬ 
its,  the  older  Pensauken  gravels  contained  few  granite 
pebbles  and  were  more  weathered  than  the  Kansan  drift. 
Accordingly  these  deposits  were  correlated  as  pre-Kansan. 
The  younger,  or  Manhasset,  gravels  were  much  less 
weathered;  they  were  separated  from  the  older  deposits 
by  an  “immense  erosion  interval”  and  from  the  Wisconsin 
by  a  lesser  one.  For  these  reasons  correlation  had  been 
made  with  the  Iowan  drift.  Veatch  had  found  a  gravel  of 
intermediate  age  between  the  Manhasset  and  the  Pen¬ 
sauken  and  this  was  placed  as  of  Kansan  age. 

1904 

The  year  1904  saw  very  little  added  to  the  subject  un¬ 
der  discussion.  Matson35  presented  a  paper  on  the  gorges 
beneath  some  of  the  hanging  valleys  of  the  Finger  Lake 
region  of  western  New  York.  The  results  of  the  study  of 
some  of  these  were  given  and  it  was  suggested  that  they 
might  have  been  due  to  interglacial  erosion. 

Cushman30  described  some  of  the  fossils  from  the  San- 
katy  deposits  of  Nantucket.  He  found  four  distinct  and 
separate  faunas,  all  of  which  showed  freedom  from  ad¬ 
jacent  ice. 


33 Veatch,  A.  C.,  Notes  on  the  geology  of  Long  Island:  Science,  n.  s..  vol. 
18,  pp.  213-214,  1903. 

33  Fuller,  M.  L and  Veatch,  A.  C.,  Results  of  the  resurvey  of  Long  Island, 
New  York:  Science,  n.  s.,  vol.  18,  pp.  729-730,  1903. 

34  Fuller,  M.  L.,  Probable  pre-Kansan  and  Iowan  deposits  of  Long  Island, 
N.  Y. :  Am.  Geologist,  vol.  32,  pp.  308-311,  1903. 

23  Matson,  G.  C.,  A  contribution  to  the  interglacial  gorge  problem:  Jour. 
Geology,  vol.  12,  pp.  133-151,  1904. 

38  Cushman,  J.  A.,  Notes  on  the  Pleistocene  fauna  of  Sankaty  Head,  Nan¬ 
tucket,  Mass.:  Am.  Geologist,  vol.  34,  pp.  169-174,  1904. 
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1905 

In  1905  Fuller37  published  more  of  his  results  from  the 
survey  of  Long  Island  and  vicinity.  Although  Fishers 
Island  was  entirely  covered  by  terminal  moraine  of  Wis¬ 
consin  age  it  was  found  that  “the  morainal  features  are, 
on  the  whole,  mainly  superficial,  the  broader  lineaments 
of  the  landscape  belonging  clearly  to  an  older  topography, 
which  appears  to  have  been  due  to  subaerial  erosion.” 
Several  gravel  and  clay  formations  were  discriminated  and 
named.  Ice-rafted  bowlders  were  found  in  the  older  beds 
which  had  been  followed  by  a  long  erosion  interval,  too 
long  for  the  Peorian  in  the  opinion  of  the  author.  The 
Wisconsin  ice  was  described  as  less  powerful  than  the 
earlier  invasion  and  as  having  deposited  only  a  few  feet 
of  drift.  Degree  of  weathering  and  supposed  elevation  of 
the  land  were  used  to  correlate  the  deposits  of  Fishers 
Island  with  the  western  section  “with  a  fair  degree  of  cer¬ 
tainty”.  The  column  was  given  as  from  base  up:  (1) 
Manetto  gravels-Albertan,  (2)  erosion  interval-Aftonian, 
(3)  Jameco  gravel-Kansen,  (4)  Jacob  sand  and  Gardiner 
clay-Yarmouth,  (5)  Montauk  drift  and  Herod  gravel- 
Illinoian,  (6)  erosion  interval-Sangamon,  Iowan,  and  Peo¬ 
rian,  and  (7)  Wisconsin  drift.  The  Gardiner  clay  and  the 
Jacob  sand  were  correlated  with  the  Sankaty  beds.  Not 
all  of  this  section  was  found  in  Fishers  Island. 

Wilson38  described  the  fossils  of  Sankaty  Head,  Nan¬ 
tucket.  He  found  that  the  animals  lived  at  the  time  of 
deposition  of  their  remains  as  the  shells  were  perfect  and 
fresh.  The  faunas  were  not  mixed  and  indicated  a  pro¬ 
gressively  cooler  climate  as  the  beds  were  laid  down.  The 
deposit  had  been  made  in  a  lagoon  on  top  of  an  old  till.  The 
dip  was  regarded  as  initial  and  the  change  of  climate  was 
ascribed  to  the  oncoming  Wisconsin  ice. 


87  Fuller,  M.  L.,  Geology  of  Fishers  Island,  New  York :  Geol.  Soc.  Ameri¬ 
ca,  Bull.,  vol.  16,  pp.  367-390,  1905. 

88  Wilson,  J.  H.,  The  Pleistocene  formations  of  Sankaty  Head,  Nantucket : 
Jour.  Geology,  vol.  13,  pp.  713-734,  1905. 
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1906 

Wilson30  published  the  material  noted  above  in  book 
form.  |  M 

Fuller40  described  the  Cape  Cod  region  which  he  had 
studied  with  Clapp.  It  was  concluded  that  the  bulk  of  the 
drift  was  pre-Wisconsin  but  no  details  were  given  to  show 
the  basis  on  which  the  different  formations  had  been  dis¬ 
tinguished  or  correlated.  The  Long  Island  section  was  ex¬ 
tended  to  the  mainland. 

Veatch41  discussed  the  Long  Island  section  and  gave  it  as, 
ascending:  (1)  Manetto  gravels,  (2)  erosion  interval,  (3) 
Jameco  gravels,  (4)  Sankaty  interglacial  deposits,  (5)  Gay 
Head  folding,  (6)  Gardiner  interglacial  erosion  interval, 
(7)  Tisbury  glacial  deposits  and  outwash,  (8)  Vineyard 
erosion  interval,  (9)  Early  Wisconsin  drift,  and  (10)  Late 
Wisconsin  drift.  The  folding  was  ascribed  to  ice  push 
where  the  glacier  passed  over  clays;  as  the  Wisconsin  ice 
advanced  over  sands  and  gravels  it  did  not  cause  similar 
phenomena.  The  bowlder  bed  in  the  Tisbury  formation 
was  due  to  floating  ice.  The  valleys  of  the  north  shore 
were  reexcavated  pre- Jameco  depressions  due  to  spring  ac¬ 
tion. 

Fuller42  extended  the  above  section  to  the  mainland  with 
some  minor  changes  as:  (1)  Manetto  gravels,  (2)  erosion 
interval,  (3)  Jameco  gravels-Kansan,  (4)  Yarmouth  red 
and  black  clays,  (5)  Sankaty  sands,  (6)  Herod  gravel,  (7) 
Montank  drift-Illinoian,  (8)  granitic  gravels,  (9)  great 
erosion  interval  corresponding  to  the  Sangamon,  Iowan, 
and  Peorian,  and  (10)  Wisconsin  drift.  The  Montauk 
drift  was  described  as  the  principal  till  of  New  England 
making  up,  for  instance,  the  drumlins  at  Boston. 

Clapp43  wrote  along  much  the  same  lines  and  said  that 


39  Wilson,  J.  H.,  The  glacial  history  of  Nantucket  and  Cape  Cod,  Columbia 
University,  Geol.  series  No.  1,  pp.  10-30,  1906. 

40 Puller,  M.  L.,  Clays  of  Cape  Cod,  Massachusetts:  U.  S.  Geol.  Survey 
Bull.  285,  pp.  432-441,  1906. 

41  Veatch,  A.  C.,  Underground  water  resources  of  Long  Island :  U.  S.  Geol. 
Survey  Prof.  Paper  44,  pp.  31-52,  1906. 

42  Fuller,  M.  L.,  Glacial  stages  in  southeastern  New  England  and  vicinity : 
Science,  n.  s.,  vol.  24,  pp.  467-469,  1906. 

48  Clapp,  F.  G.,  Evidences  of  several  glacial  and  interglacial  stages  in  north¬ 
eastern  New  England:  Science,  n.  s.,  vol.  24,  pp.  499-601,  1906. 
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there  was  “no  longer  any  doubt  that  in  northern  New  Eng¬ 
land — there  have  been  at  least  three  distinct  ice  advances, 
separated  by  interglacial  stages — The  section  was, 
ascending:  (1)  Pre-Pleistocene  pure  white  clays,  (2)  un¬ 
conformity,  (3)  very  ancient  till,  mainly  local  stones,  cor¬ 
related  with  Manetto  gravel  and  the  Kansan  or  pre-Kansan 
of  the  interior,  (4)  unconformity,  (5)  fossiliferous  clays, 
as  under  some  of  the  Boston  drumlins,  correlated  as  the 
Gardiner  clay,  (6)  a  thick  deposit  of  till  oxidized  from  five 
to  fifteen  feet  and  correlated  as  the  Montauk  or  Illinoian 
drift  of  Fuller,  (7)  a  great  thickness  of  coarse  gravels, 
deeply  eroded,  (8)  unconformity,  (9)  fossiliferous  blue 
clay,  the  “Leda  clay”  of  Jackson,  Hitchcock,  Packard  and 
others,  locally  folded  and  correlated  with  the  Iowan  loess 
which  it  resembled,  (10)  a  few  feet  of  stratified  sands,  the 
Saxicava  sands,  (11)  unconformity,  (12)  a  few  feet  of 
gravelly  till  oxidized  from  3  to  5  feet,  the  Wisconsin,  (13) 
sands  and  clays  deposited  during  the  retreat  of  the  Wiscon¬ 
sin  ice,  and  (14)  deposits  of  local  alpine  glaciers. 

1907 

Carney44  discussed  drift  deposits  in  western  New  York 
which  from  their  semi-indurated  character  he  thought 
might  be  of  pre-Wisconsin  age,  the  weathered  top  having 
been  eroded  by  the  last  ice. 

1908 

The  most  important  paper  of  1908  was  an  elaboration  of 
Clapp’s45  announcement  of  1906.  A  bibliography  of  earlier 
writings  on  glacial  geology  in  that  region  opened  the  dis¬ 
cussion,  credit  being  given  to  Woodworth  and  Fuller  as  the 
principal  exponents  of  the  hypothesis  of  multiple  glacia¬ 
tion  on  the  eastern  coast.  There  had  been  three  ice  sheets 
separated  by  long  interglacial  intervals.  Evidences  given 
of  this  were  (1)  tills  of  different  characters,  (2)  the  stra- 


44  Carney,  Frank,  Pre-Wisconsin  drift  in  the  Finger  Lake  region  of  New 
York:  Jour.  Geology,  vol.  15,  pp.  571-585,  1907  ;  Denison  Univ.  Bull.,  Sci. 
Lab.,  vol.  14,  pp.  3-18,  1907. 

45  Clapp,  F.  G.,  Complexity  of  the  glacial  period  in  northeastern  New  Eng¬ 
land :  Geol.  Soc.  America,  Bull.,  vol.  18,  pp.  505-556,  1908. 
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tigraphic  position  of  the  “Leda”  clay,  (3)  differences  in 
the  distribution  and  the  topography  of  the  clays,  (4)  ero¬ 
sion  unconformities,  (5)  relation  of  moraines  to  marine 
clays  and  sands,  (6)  folding  and  ice  erosion  of  clays,  (7) 
differences  in  oxidation  and  weathering,  and  (8)  buried 
soils.  The  following  column  was  given  ascending:  (1)  very 
old  till-Manetto  or  pre-Kansan,  (2)  unconformity-Kansan 
and  Aftonian,  (3)  Gardiner  clay-Yarmouth,  (4)  unnamed 
sand-Montauk  and  Herod-Illinoian,  (5)  Leda  clay-Peorian, 
Iowan,  Sangamon,  (6)  Wisconsin  till,  (7)  Wisconsin  re- 
treatal  deposits,  and  (8)  latest  Wisconsin  local  glacial  de¬ 
posits.  The  correlations  with  the  Mississippi  valley  section 
were  declared  to  be  “simply  postulated.”  Much  stress  was 
laid  on  the  “old-looking”  till  which  had  mainly  local  stones 
and  had  been  deeply  oxidized;  it  lay  below  all  other  tills 
in  hollows  in  the  bed  rock.  No  contact  between  this  till 
and  the  Gardiner  clay  had  been  discovered.  This  clay  un¬ 
derlay  the  drumlins  of  the  Boston  region  and  was  corre¬ 
lated  with  the  Sankaty.  Study  of  the  fossils  had  been  in¬ 
sufficient  for  correlation  purposes.  The  principal  part  of 
the  New  England  till,  including  the  drumlins,  was  believed 
to  be  Montauk  or  Illinoian  in  age ;  this  correlation  was  based 
on(l)  extension  to  the  Long  Island  Montauk  deposits,  (2) 
clays  above  this  till  which  were  in  turn  overlain  by  Wiscon¬ 
sin  till,  (3)  deeper  oxidation  than  that  of  the  Wisconsin  till, 
and  (4)  presence  of  a  less  weathered  overlying  till,  the  Wis¬ 
consin.  The  clays  were  called  “Leda”  although  it  was  ad¬ 
mitted  that  there  had  been  some  confusion  in  the  use  of  that 
name.  A  resemblance  between  this  marine  clay  and  the 
western  loess  was  urged  as  an  evidence  of  its  Iowan  age. 
The  pre-Wisconsin  age  of  the  clay  was  determined  by  (1) 
its  greater  weathering  and  oxidation  than  that  of  later 
clays,  (2)  burial  by  till,  (3)  buried  oxidized  zone,  (4)  fold¬ 
ing  and  erosion  by  later  ice  which  Clapp  thought  could  not 
have  been  accomplished  by  a  minor  readvance,  (5)  sup¬ 
posed  reworking  of  the  upper  part  of  the  clay  without  for¬ 
mation  of  till,  (6)  old  topography  and  high  elevation,  and 
(7)  presence  of  a  buried  soil  on  top  of  the  clay.  Most  of 
the  cases  of  oxidation  were  not  under  a  till.  The  absence 
of  till  over  the  clay  in  many  places  was  explained  by  citing 
a  description  of  Alaskan  glaciers  by  G.  F.  Wright.  The 
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Wisconsin  till  was  described  as  containing  few  striated  and 
many  rounded  stones  and  very  little  clay.  The  drumlins 
that  did  not  rest  on  clay  were  regarded  as  having  a  thin 
coating  of  this  slightly  weathered  till.  Clapp's  illustrations 
strongly  suggest  that  he  mistook  slope-wash  and  reworked 
drift  for  true  glacial  till.  Clapp  admitted  that  many  of  the 
phenomena  could  be  explained  on  the  basis  of  oscillations  of 
the  border  of  the  Wisconsin  ice  but  urged  that  this  simple 
explanation  be  rejected  because  of  (1)  the  large  scale  of  the 
folding  of  the  clays  and  sands,  (2)  the  extent  of  the  buried 
clays,  (3)  the  evidence  of  weathering  of  the  clays  before 
burial,  (4)  the  unstratified  stony  upper  part  of  the  clays 
which  indicated  covering  by  ice  where  there  was  no  till, 

(5)  the  changes  of  sea  level  needed  to  explain  the  clays,  and 

(6)  the  evidences  of  multiplicity  of  glaciation  observed  in 
other  parts  of  the  country.  He  found  it  hard  to  explain 
why  he  found  no  evidence  of  the  Iowan  drift. 

1909 

Fairchild46  stated  that  there  were  several  evidences  of 
multiple  glaciation  in  New  York  state  as  follows:  (1) 
differences  in  color,  texture,  and  composition  of  the  surface 
and  deeper  tills,  (2)  weathered  glaciated  surfaces  scraped 
by  later  ice,  (3)  old  planation  surfaces  without  a  glaciated 
character,  (4)  probable  stream  channels  not  made  by  the 
last  ice,  and  (5)  “physiographic  features  of  anomolous 
relationship".  No  interglacial  deposits  had  been  dis¬ 
covered. 

Carney47  discussed  further  an  argument  similar  to  the 
first  advanced  by  Fairchild.  He  had  found  blue  tills  which 
differed  in  texture  and  structure  from  the  looser  surface  de¬ 
posits.  The  color  might  be  due  to  reduction  by  ground 
water  but  on  the  whole  it  was  concluded  that  the  tills  were 
very  old  and  had  been  altered  by  a  second  ice  advance. 

Crosby48  disagreed  with  the  geologists  who  had  described 


46  Fairchild,  H.  L.,  Multiple  glaciation  in  New  York :  Geol.  Soc.  America, 
Bull.,  vol.  20,  p.  632,  1909;  Science,  n.  s.f  vol.  29,  p.  626,  1909. 

4T  Carney,  Frank,  The  metamorphism  of  glacial  deposits:  Jour.  Geology, 
vol.  17,  pp.  473—487,  1909  ;  Denison  Univ.,  Sci.  Lab.,  Bull.,  vol.  16,  pp.  1-14, 

1910. 

48  Crosby,  W.  Q.,  Outline  of  the  geology  of  Long  Island;  N.  Y. :  New 
York  Acad.  Sci.,  Annals,  vol.  18,  pp.  425-429,  1909. 
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a  complex  succession  of  glacial  stages  to  explain  the  de¬ 
posits  of  Long  Island.  He  had  worked  for  one  of  the  big 
water  companies  on  the  island  and  so  was  familiar  with  the 
geology.  He  said  that  '‘contrary  to  the  views  of  several  of 
the  later  workers  in  this  field,  I  hold  that  the  Pleistocene 
glacial  history  of  Long  Island  is  relatively  simply.  The 
known  facts  appear  to  be  satisfactorily  accounted  for  by  a 
single  ice  invasion ;  and  correlation  with  the  complex  Pleis¬ 
tocene  stages  of  the  Mississippi  Valley  is  certainly  not  de¬ 
manded.”  Crosby  placed  all  of  the  beds  below  the  Manhas- 
set  in  the  Tertiary  and  explained  the  Manhasset  as  in  part 
outwiash  of  the  advancing  Wisconsin  ice.  Temporary  ice- 
dammed  lakes  on  the  north  shore  of  the  island  were  also 
suggested  as  an  explanation  of  some  of  the  supposed  tills. 
Some  of  the  gravels  were  thought  to  have  accumulated 
while  the  ice  still  lay  in  the  Sound  to  the  north. 

1913 

Baker49  discussed  the  known  interglacial  deposits  of  New 
York  state  pointing  out  two  localities  where  such  had  been 
discovered,  as  will  be  described  in  connection  with  the  sum¬ 
mary  of  papers  on  the  Toronto  formations. 

1914 

The  most  important  paper  of  1914  was  Fuller's50  final  re¬ 
port  on  Long  Island.  This  paper  was  the  most  elaborate 
attempt  on  record  to  apply  stratigraphic  methods  such  as 
have  been  used  on  marine  formations  to  the  study  of  glacial 
deposits.  After  reviewing  former  publications  in  great 
detail  the  section  was  given  as:  (1)  Manetto  gravel-pre- 
Kansan,  (2)  erosion  unconformity-Aftonian,  (3)  Jameco 
gravels-Kansan,  (4)  Gardiner  clay- Yarmouth,  (5)  Jacob 
sand-transitional,  (6)  Manhasset  gravels  with  Montauk  till 
member-Illinoian,  (7)  Vinyard  interval  and  formation- 
Sangamon  to  Peorian,  and  (8)  Wisconsin  drift.  The  char¬ 
acter  of  the  country  had  rendered  “the  decipherment  of 


49  Baker,  F.  CM  Interglacial  records  in  New  York :  Science,  n.  s.,  vol.  37, 
pp.  523-524,  1913. 

80  Fuller,  M.  L.,  The  geology  of  Long  Island :  U.  S.  Geol.  Survey  Prof. 
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(these  formations)  a  work  of  great  difficulty.  ”  The  Ma- 
netto  was  described  as  a  yellow  quartz  gravel  with  some 
boulders,  hence  interpreted  as  glacial  outwash.  The  Jame- 
co  gravel  was  granitic  and  filled  a  valley  in  the  older  forma¬ 
tion  and  was  known  only  in  wells.  The  Gardiner  clay  was 
conformable  above  it  and  not  above  the  Manetto.  This  clay 
was  the  same  as  the  Sankaty  of  Veatch  but  older  than  the 
original  Sankaty  which  was  correlated  with  the  Jacob  sand 
and  the  Herod  gravel  members  of  the  Manhasset.  The  clay 
was  lignitic  and  hence  interglacial;  the  only  known  expo¬ 
sures  were  where  it  had  been  folded  up  by  later  ice  work. 
The  Manhasset  formation  was  the  same  as  the  Tisbury  of 
Veatch  but  was  not  all  horizontally  bedded  like  the  original 
Tisbury.  It  was  divided  into,  ascending,  the  Herod  gravel, 
the  Montauk  till,  and  the  Hemstead  gravel.  The  second  of 
these  members  was  Woodworth’s  bowlder  bed  of  the  Colum¬ 
bia  formation.  It  was  not  clear  whether  the  author  re¬ 
garded  this  deposit  as  true  till  or  as  due  to  floating  ice ;  de¬ 
scriptions  and  illustrations  showed  it  mainly  stratified. 
The  lamination  was  regarded  by  Fuller  as  characteristic  of 
the  formation  and  as  a  means  of  identification  because  it 
was  not  present  in  the  Wisconsin  till.  Little  was  known  of 
the  Vineyard  clays.  Deep  valleys  were  eroded  in  the  Man¬ 
hasset  before  the  Wisconsin  ice  arrived.  These  were  found 
to  be  pre-Wisconsin  by  their  blunt  shape  and  by  the  pres¬ 
ence  of  till  on  the  sides.  A  prominent  exception  to  these 
conditions,  near  Smithtown,  where  delicate  erosion  forms 
had  been  preserved  was  explained  as  having  been  “pro¬ 
tected  from  erosion  by  a  filling  of  snow  or  ice.”  The  Wis¬ 
consin  till  was  thin  and  sandy. 

Salisbury51  again  described  the  new  Jersey  drifts.  The 
Pensauken  was  non-glacial  early  Pleistocene.  The  Jer¬ 
seyan  drift  occurred  in  two  belts  of  which  the  southern  had 
been  the  more  eroded.  The  great  age  of  this  drift  was 
shown  by  oxidation,  deep  coloration,  disintegration  of  stone, 
and  by  the  fragmentary  and  eroded  disposition  of  the  de¬ 
posits.  It  was  said  that  There  is  little  doubt  but  that 
(these  deposits)  are  equivalent  in  age  to  one  of  the  earlier 
drift  sheets  of  the  Mississippi  basin,  not  improbably  to  the 
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pre-Kansan  (sub-Af Ionian)  or  possibly  to  both  that  and  the 
Kansan.”  Interglacial  alluvial  deposits  had  been  found  in 
valleys  cut  in  the  old  drift. 

Wright52  returned  to  his  old  theme  of  the  recent  origin 
of  the  same  drift  but  added  nothing  new  to  his  older  ex¬ 
planation. 

Foshay53  described  some  drift  in  New  Hampshire  that 
had  been  deeply  weathered  before  having  been  covered  by 
fresher  drift. 

1915 

Rich  and  Filmer54  presented  a  discussion  of  the  supposed 
interglacial  gorges  of  the  Finger  Lakes  of  western  New 
York.  The  number  of  gorges  due  to  glacial  diversions  was 
suggested  as  a  means  of  determining  the  minimum  number 
of  glacial  advances  in  the  region.  This  involved  the  accept¬ 
ance  of  the  glacial  erosion  theory  and  the  deepening  of  the 
main  valley  during  every  glaciation.  The  authors  had 
found  tw!o  pre-Wisconsin  gorges  as  well  as  the  post-Wis¬ 
consin  gorge  in  the  valley  they  had  studied.  The  size  of 
one  of  these  indicated  an  interglacial  interval  longer  than 
postglacial  time. 

Wentworth55  described  some  unusual  till  at  Boston  which 
he  thought  was  unconformable  below  the  surface  till. 

Lewis  and  Kummel50  in  writing  on  the  geology  of  New 
Jersey  summarized  the  Pleistocene  as  follows :  (1)  Bridge- 

ton  non-glacial  deposition,  (2)  post-Bridgeton  uplift  re¬ 
sulting  in  Somerville  peneplain,  (3)  Pensauken  non-glacial 
deposition,  (4)  Jerseyan  glacial  stage,  (5)  post- Jerseyan 
interglacial  stage  resulting  in  dissection  of  Somerville  pene¬ 
plain,  and  (6)  Wisconsin  glacial  stage. 


r.a  Wright,  G.  F.,  Recent  date  of  the  attenuated  glacial  border  in  Pennsyl¬ 
vania:  Cong.  Geol.  internat.,  Compte  Rendu  Xlle  Sess.,  pp.  451-453,  1914. 

53  Foshay,  P.  M.,  A  moraine  of  Kansan  or  Nebraskan  age  at  Jackson,  New 
Hampshire:  Am.  Jour.  Sci.,  vol.  188,  pp.  345-348,  1914. 

54  Rich,  J.  L.,  and  Filmer,  E.  A.,  The  interglacial  gorges  of  Six  Mile  Creek 
at  Ithaca,  New  York:  Jour.  Geology,  vol.  23,  pp.  59-80,  1915. 

55  Wentworth,  R.  P.,  Pre-Wisconsin  glacial  drift  in  the  Boston  basin : 
Science,  n.  s.,  vol.  42,  p.  58,  1915. 

66  Lewis,  J.  V.,  and  Kummel,  H.  B.,  The  geology  of  New  Jersey :  New  Jer¬ 
sey  Geol.  Survey,  Bull.  14,  pp.  109-120,  1915. 
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1917 

Williams57  published  a  booklet  on  the  results  of  his  long 
study  of  the  Pennsylvania  drift  border.  The  work  is  rather 
vague  and  filled  with  local  details  without  definite  conclu¬ 
sions  but  it  is  clear  that  Williams  remained  unconvinced  of 
the  great  age  of  the  marginal  drift.  He  stated  that  the 
“aged  appearance  is  inherent  and  not  acquired”  and  noted 
the  effect  of  pyrite  both  in  iron  staining  and  in  decay  of 
drift  and  that  of  organic  matter  in  deoxidizing  the  drift. 
The  paper  was  reviewed  by  G.  F.  Wright58  without  adding 
anything  new  to  the  discussion. 

1921 

Coleman59  in  discussing  the  northeastern  part  of  Labra¬ 
dor  suggested  that  the  degree  of  weathering  of  the  glacial 
deposits  and  the  glaciated  rock  ledges  as  well  as  the  indura¬ 
tion  of  the  till  indicated  that  the  last  glaciation  failed  to 
reach  the  coast  in  that  latitude. 

1925 

After  a  lapse  of  several  years  during  which  nothing  ap¬ 
pears  to  have  been  published  on  the  subject  now  under  dis¬ 
cussion  Antevs60  mentioned  weathered  lake  clay  beneath 
fresh  till  in  one  of  the  valleys  of  Vermont. 

Sayles  and  Clark81  considered  the  hypothesis  that  each 
glacial  stage  was  accompanied  by  a  lowering  of  the  mean 
sea  level  and  increased  wind  work  on  islands  like  Bermuda. 
With  this  idea  they  had  sought  for  buried  soils  which  they 
considered  as  marking  interglacial  intervals;  they  found  a 
maximum  of  three  such  soils  but  seem  not  to  have  consider- 


67  Williams,  E.  H,,  Jr.,  Pennsylvania  glaciation,  first  phase,  materials  for 
a  discussion  of  the  attenuated  border  of  the  moraine  described  in  volume  Z 
of  the  Second  Geoloigical  Survey  of  Pennsylvania,  Woodstock,  Vt.,  1917. 

08  Wright.  G.  F.,  Report  of  Dr.  E.  H.  Williams  on  the  first  phase  of  Penn¬ 
sylvania  glaciation:  Science,  n.  s.,  vol.  46,  pp.  37-39,  1917. 

69  Coleman,  A.  P.,  Northeastern  part  of  Labrador  and  New  Quebec:  Can¬ 
ada  Geol.  Survey  Memoir  124,  pp.  26-27,  1921. 

80  Antevs,  Ernst,  Pleistocene  pre-Wisconsin  beds  in  Vermont  (abstract): 
Geol.  Soc.  America,  Bull.,  vol.  36,  pp.  154-155,  1925. 

«  Sayes,  R.  W.,  and  Clark,  T.  H.,  Pleistocene  Bermuda  (abstract):  Geol. 
Soc,  America,  Bull.,  vol.  36,  pp.  141-142,  1925. 
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ed  that  they  might  have  been  formed  by  other  causes  nor¬ 
mal  to  the  deposition  of  dunes. 

1926 

Coleman62  found  that  the  drift  of  Newfoundland  had 
been  deposited  at  two  widely  separated  times  since  the  older 
deposits  and  associated  glaciated  rock  ledges  had  suffered 
a  great  amount  of  weathering.  He  had  also  discovered  in¬ 
terglacial  marine  sediment  in  one  locality. 

Summary  of  the  eastern  district.  In  the  east  the  older 
glaciers  extended  only  a  comparatively  short  distance  far¬ 
ther  than  did  the  last  ice.  There  certainly  seems  to  have 
been  ample  ground  for  the  controversy  over  the  age  of  the 
narrow  belt  of  extra-momainic  drift;  indeed  the  descrip¬ 
tions  of  the  lowest  and  oldest  drift  in  New  England  which 
present  it  to  be  largely  of  local  material  weathered  in  pre¬ 
glacial  time  tend  to  support  the  views  of  Williams  and  the 
Wrights.  However,  Salisbury,  who  came  from  the  west, 
demonstrated  that  these  opinions  neglected  the  evidence  of 
erosion  which  plainly  showed  the  great  age  of  the  south¬ 
ernmost  drift.  The  study  of  the  interbedded  glacial  out- 
wash  and  marine  clays  of  the  New  England  coast  has  shown 
definitely  that  there  were  several  oscillations  of  the  ice 
border  in  that  region  but,  in  the  opinion  of  the  present 
writer,  there  is  little  to  prove  which  of  the  retreats  were 
very  prolonged,  very  extensive  or  marked  true  interglacial 
intervals.  The  students  of  this  region  had  previously 
worked  with  marine  sediments  and  it  seems  decidedly  ques¬ 
tionable  if  their  attempts  to  split  up  a  complex  of  stream, 
beach,  and  deep-water  sediments  into  stratigraphic  units 
with  formation  names  was  justified  or  workable  over  a 
large  area.  It  seems  fair  to  suggest  that  the  folding  of 
some  of  the  beds  by  ice  action  was  not  due  to  mere  over¬ 
riding  by  ice  but  to  shove  against  an  escarpment  or  against 
gravels  banked  in  front  of  the  ice;  it  is  certainly  not  a 
good  means  of  correlating  deposits  for  it  must  have  been 
essentially  a  local  phenomenon.  There  also  seems  to  be 
some  reason  for  doubt  regarding  the  location  of  the  base 


“Coleman,  A.  P„  The  Pleistocene  of  Newfoundland:  Jour.  Geology,  vol. 
34,  pp.  193-223,  1926. 
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of  the  Pleistocene  and  several  geologists  seem  to  have  mis¬ 
used  the  word  “glacial”  and  applied  it  to  deposits  in  which 
bowlders  once  carried  by  floating  ice  had  been  concentrated 
either  by  stream  or  beach  erosion.  In  considering  weather¬ 
ing  and  erosion  no  account  seems  to  have  been  taken  of 
ground  water  conditions  or  of  the  loose  nature  of  the  ma¬ 
terials  situated  as  they  are  so  near  to  the  sea  in  a  compara¬ 
tively  humid  climate.  The  assignment  of  some  of  the  ero- 
sional  topography  to  an  age  preceding  that  of  the  last 
glaciation  seems  strange.  A  similar  doubt  affects  the 
writer  in  respect  to  confining  the  Wisconsin  drift  to  a  thin 
veneer  which  is  absent  over  large  areas.  No  fossils  have 
been  discovered  which  seem  conclusively  to  demonstrate 
mild  interglacial  intervals.  Questions  arise,  however,  re¬ 
garding  the  methods  employed  in  correlating  the  supposed 
glacial  stages  with  those  of  the  west;  no  account  appears 
to  have  been  taken  of  the  profound  differences  in  material 
and  climate  between  the  ends  of  this  thousand  mile  gap. 
The  writer  wishes  to  suggest  that  the  conclusions  set  forth 
by  the  writers  on  the  New  England  coast  have  not  been  as 
well  established  as  have  been  the  glacial  and  interglacial 
stages  discriminated  in  the  interior  of  the  continent. 

The  Toronto  Formation  and  Allied  Interglacial 
Formations 

General.  Lying  to  the  north  of  the  great  reentrant  in 
the  drift  margin  in  western  New  York  are  the  famous  in¬ 
terglacial  deposits  in  the  vicinity  of  Toronto,  Ontario. 
Farther  north  there  are  less  well  known  beds  of  lignite 
between  tills.  The  careful  study  of  the  Toronto  deposits 
and  the  far-reaching  implications  of  all  the  occurrences 
demand  special  treatment.  Some  papers  which  deal  simply 
with  the  paleontology  of  these  beds  have  been  omitted. 

1878 

The  first  important  description  of  the  Toronto  deposits 
was  that  of  Hinde1  who  declared  them  of  interglacial  age. 

1  Hinde,  C.  J.,  The  glacial  and  interglacial  strata  of  Scarboro  Heights  and 
other  localities  near  Toronto,  Ontario:  Canadian  Journal,  vol.  15,  pp.  388- 
413,  1878.  Not  available  at  Madison,  Wisconsin. 
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1894 

Here  the  matter  rested  until  Coleman2  took  up  the  study 
of  these  deposits  in  1894.  He  found  fossiliferous  clays  rest¬ 
ing  upon  a  thin  till  and  decided  that  they  were  true  inter¬ 
glacial  deposits. 

1895 

In  the  following  year  the  same  author3 *  published  more 
information.  He  had  found  that  the  fossils  examined  from 
the  upper  parts  of  the  deposits  indicated  a  climate  like  that 
of  Labrador.  No  evidence  of  floating  ice  during  the  time 
of  deposition  had  been  found.  An  erosion  valley  in  the 
deposits  was  filled  with  a  later  till.  The  till  below  had 
not  been  observed  at  all  places  but  some  exposures  showed 
its  existence.  The  beds  along  the  Don  valley  were  found 
to  be  the  lowest  part  of  the  interglacial  series.  These  con¬ 
tained  fossils  from  a  climate  as  warm  if  not  warmer  than 
that  of  Toronto  at  the  present  time.  Stratified  beds  be¬ 
tween  the  layers  of  till  above  the  highest  interglacial  or 
Scarboro  beds  contained  no  fossils  and  must  have  been  de¬ 
posited  during  cold  periods.  Correlation  with  the  Aftonian 
was  suggested. 

A  controversy  with  Upham  and  others  in  which  Dawson 
defended  Coleman  now  developed ;  some  of  the  papers  have 
been  cited  under  the  central  districts 

1898 

Coleman5 6  in  a  brief  abstract  referred  the  Toronto  forma¬ 
tion  to  a  position  above  the  Iowan  drift. 

2  Coleman,  A.  P.,  Interglacial  fossils  from  the  Don  valley,  Toronto :  Am. 
Geologist,  vol.  13,  pp.  85-95,  1894. 

2  Coleman,  A.  P.,  Glacial  and  interg'lacial  deposits  near  Toronto:  Jour. 
Geology,  vol.  3,  pp.  622-645,  1895. 

*  Dawson,  G.  M.,  Interglacial  climatic  conditions:  Am.  Geologist,  vol.  16, 

pp.  65-66,  1895.  Upham,  Warren,  Warm  temperate  vegetation  near  glaciers: 
Am.  Geologist,  vol.  16,  pp.  326-327. 

6  Coleman,  A.  P.,  Glacial  and  interglacial  deposits  at  Toronto :  British 
Assoc.  Adv.  Sci.,  Rpt.,  1897,  pp.  650-651,  1898. 
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1900 

The  same  author0  described  the  results  of  further  studies 
including  test  drilling  which  failed  to  show  till  below  the 
deposits  at  all  places.  The  succession  was  given  as  (1)  till 
of  Iowan  age  from  the  northeast,  (2)  warm  climate  clays, 
(3)  cool-temperate  interglacial  lake  deposits,  (4)  erosion 
interval,  and  (5)  a  complex  of  tills,  sands,  and  gravels  of 
Wisconsin  age.  A  complete  list  of  fossils  was  included. 
The  Toronto  deposits  were  declared  to  be  certainly  inter¬ 
glacial  and  their  formation  must  have  taken  thousands  of 
years. 

1901 

Coleman* * 7  argued  that  it  was  a  question  if  an  elevation  of 
Labrador  would  be  sufficient  in  itself  to  cause  glaciation. 

Upham8  again  urged  that  the  Toronto  deposits  were  due 
to  minor  oscillations  of  the  ice  front.  Depression  of  the 
land  and  west  winds  were  given  as  explanations  of  the 
warm  climate.  Upham  thought  that  the  deposits  were 
formed  in  a  few  hundred  years. 

Coleman9  described  the  Toronto  deposits  in  detail.  The 
lowest  till  was  found  to  be  very  thin  and  to  have  been 
eroded  before  the  deposition  of  the  warm  climate  Don  beds. 
These  contained  remains  of  mastodons,  bison,  fish,  beetles, 
cyprids,  unios,  and  38  species  of  trees.  The  overlying 
Scarboro  beds  contained  moss,  beetles,  and  spruce  leaves, 
all  of  which  indicated  a  cool  climate.  196  feet  of  inter¬ 
glacial  deposits  had  been  formed  in  a  lake  which  later  sub¬ 
sided  and  exposed  them  to  erosion.  Afterward  a  glacier 
filled  the  valleys  in  the  interglacial  deposits  with  till.  Os¬ 
cillations  of  the  ice  front  explained  the  stratified  beds  be¬ 
tween  the  tills  that  were  deposited  above  the  Toronto  de¬ 
posits.  No  fossils  had  been  found  in  these.  It  was  dem- 


0  Coleman,  A.  p.,  On  the  Pleistocene  near  Toronto :  British  Assoc.  Adv. 

Sci.,  Rept.,  1900,  vol.  70,  pp.  328-334,  1900. 

7  Coleman,  A.  P.,  Relation  of  changes  of  levels  to  interglacial  periods : 
Geol.  Mag.,  vol.  9,  pp.  59-62,  1901. 

8  Upham,  Warren,  The  Toronto  and  Scarboro’  drift  series :  Am.  Geologist, 
vol.  28,  pp.  306-316,  1901. 

•  Coleman,  A.  PI.,  Glacial  and  Interglacial  beds  near  Toronto :  Jour.  Geol¬ 
ogy,  vol.  9,  pp.  285-310,  1901. 


Thwaites—  Theory  o  f  Multiple  Glaciation  in  N.  America .  147 

onstrated  by  the  character  of  the  fossils  in  the  Don  beds 
that  the  dam  which  caused  the  lake  could  not  have  been 
made  of  ice. 

1902 

Chalmers10  described  the  glacial  deposits  of  part  of  On¬ 
tario  as  ascending:  (1)  bowlder  clay,  (2)  Erie  clay,  inter¬ 
glacial,  (3)  Saugeen  clay,  partially  oxidized,  interglacial, 
(4)  interglacial  sand  and  silt,  (5)  bowlder  clay,  locally  ab¬ 
sent,  and  (6)  surface  sand,  clay,  and  gravel. 

Coleman* 11  answered  Upham  in  great  detail.  The  erosion 
of  the  till  below  the  Toronto  formation  and  the  much  deeper 
erosion  of  the  deposits  themselves  both  indicated  very  long 
lapses  of  time.  He  had  counted  120  annual  rings  in  four 
inches  of  tree  trunk  and  had  found  trees  up  to  18  inches 
in  diameter.  Basing  an  estimate  upon  the  laminae  in  the 
clays,  he  reached  the  conclusion  that  564  years  was  the 
minimum  possible  time  for  their  formation.  Coleman 
could  not  estimate  the  entire  period  of  deposition  at  less 
than  1300  years  and  the  erosion  must  have  taken  at  least 
2500  years.  The  deposits  of  micaceous  non-calcareous 
clays  without  ice-rafted  stones  were  unlike  glacio-fluvial 
deposits.  They  must  have  been  derived  from  a  weathered 
land  surface.  UphanTs  comparisons  with  the  Malispina 
glacier,  Norway,  etc.,  were  declared  to  be  inappropriate 
because  the  great  relief  of  those  regions  was  never  present 
at  Toronto.  The  continental  ice  cap  must  have  entirely 
disappeared  during  the  formation  of  the  Toronto  deposits. 

1904 

Wilson12  described  three  sheets  of  till  in  central  Ontario 
separated  by  stratified  beds.  The  middle  till  was  uncon- 
formable  on  the  underlying  deposits.  The  water  deposits 
had  not  been  carefully  studied  and  no  decision  was  given  as 
to  their  glacial  or  interglacial  age. 


10  Chalmers,  Robert,  Surface  geology  of  part  of  Ontario :  Canada,  Geol. 
and  Nat.  Hist.  Survey,  Sumra.  Rept.,  1901,  pp.  158-168,  1902. 

11  Coleman,  A.  P.,  The  duration  of  the  Toronto  interglacial  epoch:  Am. 
Geologist,  vol.  29,  pp.  71-79,  1902. 

13 Wilson,  A.  W.  G.,  Physical  geology  of  central  Ontario:  Canadian  Inst., 
Trans.,  vol.  7.  pp.  165-183,  1904. 
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Bell18  discussed  the  lignites  of  the  James  Bay  region 
which  had  been  mentioned  by  earlier  explorers.  Beds  of 
lignite  60  feet  in  thickness  had  been  found  to  lie  between 
tills  in  association  with  sands  and  clays.  Stumps  of  trees 
had  been  located  in  some  places  and  the  deposits  had  been 
much  disturbed  by  the  ice  that  had  buried  them. 

1905 

Chalmers14  gave  the  Pleistocene  section  in  Ontario  as¬ 
cending  as:  (1)  bowlder  clay,  (2)  Erie  interglacial  clay, 
(3)  gray  or  brown  stratified  sand,  (4)  bowlder  clay  with 
sand  and  silt  at  the  bottom,  and  (5)  clay,  sand  and  gravel. 

Wilson15  described  three  tills  with  dividing  stratified  ma¬ 
terials  which  he  had  studied  in  Ontario.  An  erosion  un¬ 
conformity  was  found  at  the  top  of  the  lower  sands  but  no 
fossils  had  been  discovered  and  no  correlations  were  at¬ 
tempted. 

1907 

In  1907  Coleman10  summarized  the  information  on  inter¬ 
glacial  deposits  in  Canada.  These  were  known  throughout 
the  Dominion  but  had  been  studied  only  at  Toronto,  where 
five  till  sheets  separated  by  fluvial  and  lacustrine  deposits 
had  been  found.  The  interglacial  deposits  between  the  two 
lowest  tills  were  fossiliferous  and  had  been  eroded  before 
the  deposition  of  the  second  till.  The  lignites  of  the  James 
Bay  district  were  mentioned.  The  differences  between  the 
Toronto  deposits  and  conditions  close  to  small  mountain 
glaciers  were  pointed  out.  Coleman  thought  that  there  were 
three  interglacial  stages  in  Canada,  the  oldest  in  the  west, 
and  two  in  the  east,  below  and  above  the  Iowan  drift.  This 
view  apparently  correlated  the  Toronto  with  the  Sanga¬ 
mon.  During  at  least  one  of  the  intervals  the  ice  must  have 
entirely  disappeared. 


13  Bell,  J.  M.,  Economic  resources  of  Moose  River  basin :  Ontario  Bur. 
Mines,  Rept.  1904,  pt.  1,  pp.  135-197,  1904. 

14  Chalmers,  Robert,  Pleistocene  geology :  Canada,  Geol.  and  Nat.  Hist. 
Survey,  Rept.,  vol.  14,  p.  16 8 A,  1905. 

16  Wilson,  A.  W.  G.,  A  forty-mile  section  of  Pleistocene  deposits  north  of 
Lake  Ontario :  Canadian  Inst.,  Trans.,  vol.  8,  pp.  11—21,  1905. 

«  Coleman,  A.  P.,  Interglacial  periods  in  Canada :  Cong.  geol.  internal., 
Compte  Rendu.,  Xme  Sess.,  pp.  1237-1258,  1907. 
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1908 

In  1908  Miss  Maury37  described  some  interglacial  fossils 
from  clay  between  two  tills  near  Lake  Cayuga,  New  York. 
The  till  beneath  the  deposits  had  been  oxidized  before  their 
formation.  The  fossils  were  similar  to  those  of  the  Don 
beds  and  could  be  matched  in  the  present  lake  but  the  au¬ 
thor  did  not  think  that  they  indicated  quite  so  mild  a  cli¬ 
mate  as  did  the  original  Don  fossils.  As  the  mollusks  came 
from  the  north  and  west  no  slight  oscillation  of  the  ice  front 
could  explain  the  phenomena. 

1909 

Coleman18  gave  the  general  section  of  the  Pleistocene  in 
Ontario.  Here  again  the  Toronto  formation  was  correlated 
with  the  Sangamon.  The  section  was,  ascending:  (1) 
oldest  till,  (2)  Toronto  interglacial  deposits,  (8)  Iowan 
drift,  (4)  Clarke  interglacial  deposits,  (5)  Wisconsin  drift, 
and  (6)  lacustrine  deposits. 

1910 

Spencer19  discovered  some  interglacial  remains  in  a  test 
boring  in  the  drift-filled  gorge  at  Niagara  Falls.  White 
spruce  was  definitely  identified  and  the  relation  of  these 
deposits  to  the  Toronto  formation  was  discussed. 

1911 

Baker20  reported  on  the  lignites  of  the  James  Bay  region 
which  he  had  found  to  lie  between  two  tills.  Tree  trunks 
up  to  17  inches  in  diameter  occurred;  the  wood  had  been 
carbonized  before  the  last  ice  invasion.  These  facts  proved 
a  long  interglacial  interval. 


17Maury,  Carlotta  J.,  An  interglacial  fauna  in  Cayuga  valley  and  its  rela¬ 
tion  to  the  Pleistocene  of  Toronto:  Jour.  Geology,  vol..  16,  pp.  565-567,  1908. 

18  Coleman,  A.  P.,  Classification  and  nomenclature  of  Ontario  drift :  On¬ 
tario  Bur.  Mines,  Kept.,  vol.  18,  pp.  294-297,  1919. 

19  Spencer,  J.  W.  W.,  Relationship  of  Niagara  river  to  the  Glacial  period : 
Geol.  Soc.  America,  Bull.,  vol.  21,  pp.  433-440,  1910. 

30  Baker,  M.  B.,  Iron  and  lignite  in  the  Mattagami  basin :  Ontario  Bur. 
Mines.  Rept.,  20,  pp.  228-238,  1911. 
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1913 

Coleman21  summarized  the  information  on  the  Toronto 
deposits  for  the  benefit  of  visitors  to  the  International  Geo¬ 
logical  Congress  in  that  city.  Little  new  was  given  except 
that  the  basal  till  did  not  lie  on  a  glaciated  surface  and  that 
shells  had  been  found  in  one  of  the  stratified  beds  above 
the  Toronto  formation  proper. 

1914 

Coleman’s22  paper  before  the  International  Geological 
Congress  appeared  in  1914.  Various  opinions  on  the  dura¬ 
tion  of  the  Pleistocene  were  reviewed.  The  duration  of  the 
Toronto  interglacial  stage  was  determined  in  part  by  an¬ 
nual  layers  in  the  clays  of  which  672  had  been  counted  in 
19  feet.  The  total  time  of  deposition  was  estimated  at  4300 
years.  The  valleys  eroded  in  the  Toronto  were  described 
as  more  mature  than  were  the  post-Wisconsin  valleys  of 
the  same  region  and  the  time  required  for  their  excavation 
estimated  at  50,000  years.  This  made  the  total  of  inter¬ 
glacial  time  two  or  three  times  longer  than  postglacial  time. 
Although  it  could  not  be  definitely  proved,  the  Toronto  was 
now  correlated  with  the  Aftonian.  The  interglacial  lignites 
of  James  Bay,  which  were  only  300  miles  from  the  Labra¬ 
dorian  ice  center,  were  described.  Coleman  said :  “The  con¬ 
clusion  is  irresistible  that  in  at  least  this  inter-Glacial  pe¬ 
riod  the  Labrador  ice-sheet  completely  vanished,  to  return 
again  after  many  thousands  of  years  when  the  earlier  cli¬ 
matic  conditions  were  repeated.”  In  discussion  Baker  stat¬ 
ed  that  he  had  found  spruce,  cedar,  and  poplar  trees  in  the 
lignite  beds. 

Wright23  attacked  Coleman’s  interpretation  of  the  To¬ 
ronto  deposits  stating  that  the  latter’s  estimate  of  postgla¬ 
cial  time  must  be  too  long.  Wright  ascribed  the  fossils  to 


31  Coleman,  A.  P.,  Glacial  phemonena  of  Toronto  and  vicinity :  Ontario 
Bur.  Mines,  Kept.,  vol.  22,  pp.  238-255,  1913:  Cong.  geol.  internal.,  Xlle  Sess., 
Guide  Book  No.  6,  pp.  7-34,  1913. 

22  Coleman,  A.  P.,  An  estimate  of  post-glacial  and  inter-glacial  time  in 
North  America:  Cong.  geol.  internat.,  Compte  rendu,  Xlle  Sess.,  pp.  435— 
449,  1914. 

39  Wright,  G.  F.,  Age  of  the  Don  river  glacial  deposits,  Toronto,  Ontario: 
Geol.  Soc.  America,  Bull.,  vol.  26,  pp.  205-214,  1914. 
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reworked  of  transported  Tertiary  material,  and  thought 
that  the  tills  above  and  below  the  fossilifereous  beds  had 
come  from  different  glacial  centers. 

1915 

In  the  next  year  Coleman24  replied  to  Wright.  He  stated 
that  there  were  five  distinct  till  sheets  at  Toronto  separated 
by  interglacial  deposits.  Fossils  had  been  found  in  two  of 
the  latter  but  only  the  earliest  deposits  were  discussed.  The 
stones  in  the  lowest  till  proved  its  northeastern  derivation. 
The  paired  shells,  leached  clay,  and  the  large  area  of  the 
interglacial  deposit  were  cited  to  prove  that  fossils  were 
of  animals  which  had  lived  at  the  time  of  the  deposition  of 
the  beds  and  that  this  had  accumulated  under  interglacial 
conditions.  The  whole  hundred  square  miles  of  Toronto  de¬ 
posits  could  not  have  been  glacially  transported  and  no 
Tertiary  deposits  were  known  as  a  source  for  them.  The 
interglacial  valley  cut  in  these  deposits  was  cited  to  demon¬ 
strate  a  long  lapse  of  time  before  the  next  coming  of  the 
ice.  The  lignites  of  James  Bay  must  have  been  formed  at 
the  same  time  as  the  Toronto  formation.  Correlation  with 
the  Aftonian  was  made  on  the  basis  of  some  of  the  fossils 
and  on  the  fact  that  the  Toronto  had  only  one  till  beneath 
it.  No  ice  could  have  been  present  during  the  Toronto  time 
unless  on  the  western  mountains. 

1926 

In  1926  Coleman25  summarized  his  conclusions  regarding 
the  Toronto  and  other  interglacial  deposits  but  added  little 
new  except  that  he  mentioned  the  presence  of  marine  shells 
in  the  deposits  near  James  Bay. 

Paleontological  references  on  the  Toronto  formation,  etc. 

Scudder,  S.  H.,  Description  of  two  species — in  the  interglacial  deposits  of 
Scarboro  Heights,  near  Toronto,  Canada :  U.  S.  Geol.  and  Geogr.  Sur¬ 
vey  Terr.,  Bull.,  vol.  3,  pp.  763-764,  1877. 

Penhallow,  D.  P.,  and  Dawson,  J.  W.,  On  the  Pleistocene  flora  of  Canada  : 
Geol.  Soc.  America,  Bull.,  vol.  1,  pp.  311-320,  1890. 


94 Coleman,  A.  P.,  Length  and  character  of  the  earliest  interglacial  period: 
Geol.  Soc.  America,  Bull.,  vol.  26,  pp.  71-73,  243-264,  1915. 

25  Coleman,  A.  P.,  Ice  ages  recent  and  ancient,  pp.  3-32,  1926. 
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Simpson,  C.  T.,  On  some  fossil  Unios  and  other  freshwater  shells  from  the 
drift  at  Toronto,  Canada  — • — :  U.  S.  Nat.  Mus.,  Proc.,  vol.  16,  pp. 
591-595,  1893. 

Penhallow,  D.  P.,  Note  on  interglacial  plants  from  the  Don  valley,  Toronto : 

Am.  Geologist,  vol.  13,  pp.  93-95,  1894. 

Penhallow,  D.  P.,  Contributions  to  the  Pleistocene  flora  of  Canada:  Royal 
Soc.  Canada,  Proc.  and  Trans.,  vol.  2,  pp.  59-77,  1896. 

Penhallow,  D.  P.,  Pleistocene  flora  of  the  Don  valley:  British  Assoc.  Adv. 
Sci.,  Kept.,  vol.  68,  pp.  525-529,  1899. 

Penhallow,  D.  P.,  The  Pleistocene  flora  of  the  Don  valley:  British  Assoc. 
Adv.  Sci.,  Kept.,  1900,  pp.  334-339,  1900. 

Scudder,  S.  H.,  Canadian  fossil  insects  (from  Toronto)  - :  Canada,  Geol. 

Survey,  Cont.  to  Canadian  Paleontology,  vol.  2,  pp.  1-90,  1900. 

Coleman,  A.  P.,  Canadian  Pleistocene  flora  and  fauna :  British  Assoc.  Adv. 
Sci.,  Proc.,  vol.  68,  pp.  522-525,  1899;  vol.  69,  pp.  411-414,  1900  ;  vol.  70, 
pp.  328-339,  1900. 

Penhallow,  D.  P.,  Contributions  to  the  Pleistocene  flora  of  Canada :  Am. 
Naturalist,  vol.  41,  pp.  443—452,  1907. 

Bensley,  B.  A.,  A  Cervalces  antler  from  the  interglacial :  Toronto,  Univ., 
Studies,  Geol.  Ser.,  vol.  8,  1913. 

Summary.  The  Toronto  interglacial  deposits  are  unique 
among  American  formations  in  definitely  proving  the  oc¬ 
currence  of  a  mild  interglacial  interval.  If,  as  seems  prob¬ 
able,  the  James  Bay  lignites  are  of  the  same  age,  then  the 
conclusion  that  the  ice  cap  wholly  disappeared  from  Labra¬ 
dor  is  well  sustained.  The  matter  of  the  correlation  of  the 
Toronto  with  the  succession  in  the  central  district  has  al¬ 
ready  been  mentioned.  Modern  opinion  is  apparently 
trending  toward  equivalence  with  the  Sangamon  rather 
than  with  the  Aftonian.  The  fossils  of  the  Toronto  appear 
to  show  a  progressive  cooling  of  the  climate  in  advance  of 
the  second  coming  of  the  ice.  The  significance  of  the  inter¬ 
glacial  lakes  is  as  yet  unknown  but  it  may  mean  that  the 
Great  Lakes  are  not  strictly  of  glacial  origin.  Had  all  fos¬ 
sils  in  the  drift  been  as  carefully  studied  as  have  those  from 
Toronto  the  knowledge  of  the  Pleistocene  of  North  America 
would  be  much  farther  advanced  than  it  is. 


The  Western  Mountains 


General.  The  area  designated  as  the  western  mountains 
is  divided  into  four  parts :  (1)  the  foothills  of  the  Rockies 

and  the  adjacent  plains  where  the  Cordilleran  ice  adjoined 
the  continental  glacier,  (2)  the  mountains  proper,  (3)  the 
Columbia  Plateau,  and  (4)  the  lowlands  of  Puget  Sound. 
No  attempt  has  been  made,  however,  to  divide  the  discus¬ 
sion  in  this  manner.  Throughout  the  entire  western  dis- 
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trict  glacial  study  is  far  less  advanced  than  in  the  re¬ 
mainder  of  the  continent  south  of  Canada.  Many  of  the  ob¬ 
servations  have  been  incidental  to  other  geological  work, 
the  result  of  hasty  reconnaissance,  or  the  product  of  inex¬ 
perienced  students.  Connection  between  even  the  best- 
worked-out  glacial  stages  of  the  mountains  and  those  of  the 
continental  glaciers  is  open  also  to  serious  doubt  on  other 
grounds.  It  is  evident  that  growth  and  recession  of  glaciers 
in  high  altitudes  may  have  depended  upon  other  factors 
than  those  climatic  changes  that  caused  the  glacial  climate 
of  Greenland  to  spread  to  Labrador  and  to  central  Canada ; 
local  elevations  or  the  cutting  off  of  moisture  by  the  rise  of 
other  ranges  may  well  have  had  a  part  in  some  localities. 
For  these  reasons  the  writer  has  not  attempted  as  thorough 
a  search  of  the  literature  of  the  western  mountains  as  he 
has  with  the  literature  of  the  regions  farther  east. 

1883 

The  earliest  work  on  the  eastern  foothill  region  which 
appears  to  bear  on  the  question  of  multiple  glaciation  is  a 
report  by  Dawson1  in  1883.  He  found  the  following  section 
ascending:  (1)  quartzite  shingle,  non-glacial,  (2)  lower 
bowlder  clay  of  eastern  origin,  (3)  peat,  lignite,  sands,  etc., 
the  “first  evidence  of  an  interglacial  period  found  on  the 
plains”,  and  (4)  upper  bowlder  clay. 

1885 

Two  years  later  the  same  author2  published  his  official 
report  on  the  same  territory  in  which  he  suggested  that  the 
inclination  of  the  interglacial  beds  was  the  result  of  an  up¬ 
lift  for  he  assumed  that  they  had  originally  been  horizon¬ 
tal. 

1887 

In  1887  Tyrell3  mentioned  the  finding  of  lignite  between 
bowlder  clays  in  northern  Alberta. 


1  Dawson,  G.  M.,  Glacial  deposits  of  the  Bow  and  Belly  river  country ; 
Science,  vol.  1,  pp.  477-478,  1883. 

*  Dawson,  G.  M.,  Report  on  the  region  in  the  vicinity  of  the  Bow  and  Belly 
rivers,  Northwest  Territory:  Canada,  Geol.  and  Nat.  Hist.  Survey  and  Mus., 
Rept.,  1882-83-84,  pp.  139-152,  1885. 

8  Tyrell,  J.  B.,  Report  on  a  part  of  northern  Alberta :  Canada,  Geol.  and 
Nat.  Hist.  Survey.  Rapt.,  vol.  2.  p.  143E.  1887. 
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1890 

In  1890  the  same  author4  reported  the  discovery  of  fos- 
siliferous  silt  between  two  tills  in  northwestern  Canada.  He 
stated  that  these  deposits  “leave  no  room  for  doubt  that  the 
glacier  retired  for  a  considerable  time  from  the  greater 
part  of  the  western  prairie  region ;  and  perhaps  during  this 
interglacial  period  conditions  may  have  been  much  as  they 
are  now — ”, 

Dawson5  attempted  to  frame  an  hypothesis  of  two  main 
epochs  of  glaciation  caused  by  continental  elevation. 

1892 

Tyrell6  mentioned  beds  containing  plants  and  freshwater 
shells  which  lay  beneath  the  till  of  the  Great  Plains  and 
were  probably  interglacial. 

1895 

In  1895  Dawson7  declared  that  he  had  found  that  the 
bowlder  clay  of  the  mountains  changed  into  the  Saskatche¬ 
wan  gravels  which  lay  beneath  two  tills.  Interglacial  de¬ 
posits  had  been  found  between  these  two  tills  of  eastern 
origin  of  which  he  thought  the  upper  was  the  Iowan  and 
the  lower  the  Kansan,  He  thus  distinguished  a  pre-Kan¬ 
san  drift  for  which  he  suggested  the  name  Albertan ,  a  term 
destined  to  be  long  used  by  American  geologists  before  its 
final  abandonment.  Similar  results  were  also  announced  in 
a  paper  by  the  same  author  in  collaboration  with  McCon¬ 
nell8. 


4  Tyrell,  J.  B.,  Post-Tertiary  deposits  of  Manitoba  and  the  adjoining  terri¬ 
tories  of  northwestern  Canada:  Geol.  Soc.  America,  Bull.,  vol.  1,  pp.  395- 
410,  1890. 

8  Dawson,  G.  M„  On  the  glaciation  of  the  northern  part  of  the  Cordillera, 
with  an  attempt  to  correlate  the  events  of  the  glacial  period  in  the  Cordil¬ 
lera  and  Great  Plains:  Am.  Geologist,  vol.  6,  pp.  153-161,  1890. 

•Tyrell,  J.  B.,  Report  on  north-western  Manitoba  with  portions  of  Assini- 
boia  and  Saskatchewan:  Canada,  Geol.  and  Nat.  Hist.  Survey,  Rept.,  1890- 
1891,  p.  217B,  1892. 

T  Dawson,  G.  M.,  Note  on  the  glacial  deposits  of  southwestern  Alberta: 
Jour.  Geology,  vol.  3,  pp.  507-511,  1895. 

8  Dawson,  G.  M.,  and  McConnell,  R.  G.,  Glacial  deposits  of  southwestern 
Alberta  in  the  vicinity  of  the  Rocky  Mountains :  Geol.  Soc.  America,  Bull., 
Vol.  7,  pp.  31-66,  1895. 
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1898 

In  1898  Willis8 9  described  the  drift  deposits  of  Puget 
Sound.  He  found  the  following  succession  ascending:  (1) 
Admiralty  till,  old  and  decayed,  (2)  Puyallup  interglacial 
epoch  of  weathering  and  erosion,  and  (3)  Vashon  till.  The 
mild  climate  of  the  interglacial  interval  was  demonstrated 
by  the  phenomena  of  weathering  and  formation  of  lignite. 

1906 

Calhoun10  reported  on  the  area  immediately  east  of  the 
Rockies  and  south  of  the  international  boundary.  He  found 
no  evidence  that  the  quartzite  gravels  were  glacial  as  he  had 
found  no  striated  stones  in  them.  These  gravels  also  ex¬ 
tended  into  unglaciated  territory  and  he  therefore  regarded 
them  as  preglacial.  He  found  that  the  continental  drift  was 
only  slightly  younger  than  that  of  the  mountain  glaciers. 
This  continental  drift  had  been  called  Iowan  or  Kansan  by 
older  investigators  but  he  concluded  that  it  was  Wisconsin 
on  account  of  its  slight  depth  of  weathering  and  its  un¬ 
altered  glacial  topography.  Except  for  one  exposure  of  a 
buried  soil  he  found  no  definite  evidence  of  two  ages  of  con¬ 
tinental  drift.  The  existence  of  an  Albertan  drift  older 
than  other  northeastern  drifts  was  explicitly  denied;  the 
supposed  Albertan  was  really  stream  gravel. 

1910 

In  1910  Coleman11  reached  conclusions  different  from 
those  of  Calhoun  and  reported  that  he  had  found  intergla¬ 
cial  deposits  between  the  mountain  drift  and  the  younger 
Keewatin  deposits. 


8  Willis,  Bailey,  Drift  phenomena  of  Puget  Sound :  Geol.  Soc.  America 

Bull.,  vol.  9,  pp.  111-162,  1898. 

10  Calhoun,  F.  H.  H.,  The  Montana  lobe  of  the  Keewatin  ice  sheet :  U.  S. 
Geol.  Survey  Prof.  Paper  50,  1906. 

11  Coleman,  A.  P.,  The  drift  of  Alberta  and  the  relations  of  the  Cordilleran 
and  Keewatin  ice  sheets:  Canada,  Royal  Soc.,  Proc.  and  Trans.,  vol.  3,  3rd 
ser..,  sec.  4,  pp.  3-12,  1910. 
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1912 

Atwood  and  Mather12  stated  that  they  had  found  evidence 
of  three  distinct  glacial  epochs  in  the  San  Juan  Mountains 
of  Colorado.  Discrimination  was  based  on  erosion  of  deep 
canyons  between  the  successive  ice  advances.  There  had 
been  a  progressive  decrease  in  the  size  of  the  glaciated  area. 
It  was  suggested  that  records  of  other  stages  might  have 
been  entirely  swept  away  by  erosion.  The  different  glacial 
stages  were  named  but  no  correlation  was  attempted  with 
the  eastern  succession. 

Hole13  reported  that  he  had  found  evidence  of  only  two 
glacial  stages  in  a  part  of  the  same  region. 

Alden14  published  his  first  report  on  work  in  Glacier  Na¬ 
tional  Park.  He  had  found  high-level  remnants  of  the 
“Blackfoot  peneplain”  which  were  covered  by  deeply  weath¬ 
ered  glacial  drift.  To  the  east  of  these  deposits  extended 
quartzite  gravels  all  of  which  had  been  laid  down  before 
most  of  the  dissection  of  the  peneplain  had  been  accom¬ 
plished.  While  it  was  thought  possible  that  not  all  the 
depth  of  the  600  to  1600  foot  valleys  had  been  excavated 
since  this  early  glaciation  it  was  nevertheless  a  very  old 
drift. 

1913 

In  the  following  year  Alden  and  Stebinger15  discussed  the 
results  of  further  studies  in  the  same  region.  They  found 
that  the  peneplain  on  which  the  old  drift  rested  had  been 
entirely  cut  away  in  Canada.  Several  sets  of  gradation 
plains  had  been  discriminated,  the  last  of  them  older  than 
the  Wisconsin  drift.  The  continental  Wisconsin  drift  over¬ 
lapped  the  mountain  drift  with  no  great  time  lapse  between. 


12  Atwood,  W.  W.,  and  Mather,  K.  F.,  The  evidence  of  three  distinct  glacial 
epochs  in  the  Pleistocene  history  of  the  San  Juan  Mountains,  Colorado: 
Jour.  Geology,  vol.  20,  pp.  385-408,  1912. 

13 Hole,  A.  D.,  Glaciation  in  the  Telluride  quadrangle,  Colorado:  Jour. 
Geology,  vol.  20,  pp.  502-529,  605-639,  1912. 

14  Alden,  W.  C.,  Pre-Wisconsin  glacial  drift  in  the  region  of  Glacier  Na¬ 
tional  Park,  Montana:  Geol.  Soc.  America,  Bull.,  vol.  23,  pp.  687-708,  730- 
731,  1912. 

15  Alden,  W.  C.,  and  Stebinger,  Eugene,  Pre-Wisconsin  glacial  drift  in  the 
region  of  Glacier  National  Park,  Montana:  Geol.  Soc.  America,  Bull.,  vol. 
24,  pp.  529-572,  1913. 
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It  was  this  fact  which  had  made  Dawson  think  that  the 
Cordilleran  drift  had  been  the  earliest  but  no  connection 
with  his  supposed  Albertan  drift  could  be  found.  Farther 
north  in  Alberta  a  pre-Wisconsin  eastern  drift  had  been 
found  but  such  was  seen  at  only  one  place  south  of  the 
boundary.  The  Saskatchewan  gravels  were  regarded  as 
possibly  old  drift  redeposited  by  interglacial  streams ;  some 
might  have  been  preglacial.  The  possibility  of  there  being 
two  very  old  mountain  drifts  was  considered  without  reach¬ 
ing  any  conclusion. 

Bretz16  published  a  very  full  report  on  the  glacial  geology 
of  Puget  Sound.  His  conclusions  did  not  differ  materially 
from  those  of  Willis.  Nine-tenths  of  the  exposed  Pleisto¬ 
cene  deposits  were  found  to  belong  in  the  Puyallup  inter¬ 
glacial  series,  which  had  largely  been  outwash  from  the 
waning  Admiralty  glacier.  Long-continued  erosion  inter¬ 
vened  before  the  last  or  Vashon  glaciation. 

1915 

Blackwelder17,  in  writing  on  Wyoming,  sounded  a  note  of 
caution  on  the  discrimination  of  separate  glacial  stages  in 
the  mountains.  He  had  found  a  “graded  series  leading  by 
almost  imperceptible  steps  from  the  least  modified  glacial 
deposits  which  have  been  practically  unaffected  by  post¬ 
glacial  changes,  to  those  which  have  lost  most  of  their  gla¬ 
cial  characteristics  and  have  been  eroded  to  isolated  rem¬ 
nants.”  Local  conditions  were  so  variable,  he  thought,  that 
one  could  not  apply  any  general  classification.  He  found  a 
three-fold  division  of  the  glacial  deposits  which  he  thought 
might  represent  Late  Wisconsin,  Early  Wisconsin,  and  eith¬ 
er  Illinoian  or  Kansan. 

Capps18  thought  that  he  had  found  evidence  of  two  glacial 
stages  in  Alaska  where  he  had  discovered  tilted  and  cement¬ 
ed  tills  and  gravels  under  the  more  recent  loose  drift. 


16  Bretz,  J.  H.,  Glaciation  of  the  Puget  Sound  region :  Washington  Geol. 
Survey  Bull.  8,  1913. 

17  Blackwelder,  Eliot,  Post-Cretaceous  history  of  western  Wyoming:  Jour. 
Geology,  vol.  23,  pp.  321-339,  1915. 

18  Capps,  S.  R.,  Two  glacial  stages  in  Alaska:  Jour.  Geology,  vol.  23,  pp. 
748-756,  1915. 
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Bretz19  stated  that  he  had  found  two  glaciations  in  west¬ 
ern  Washington  the  younger  of  which,  the  Vashon  drift, 
had  not  obliterated  the  interglacial  topography.  There 
were  no  true  interglacial  deposits  in  the  region  as  the 
Puyallup  sands  were  older  outwash. 

1917 

Leverett20  presented  a  brief  statement  on  a  trip  which  he 
had  made  in  1916  to  visit  some  of  the  western  drift  deposits. 
In  the  San  Juan  Mountains  the  drift  seemed  to  him  to  in¬ 
clude  the  Kansan,  Illinoian,  and  Wisconsin  stages  of  glaci¬ 
ation  ;  in  Puget  Sound,  Kansan  and  Wisconsin ;  near 
Spokane,  Kansan,  and  the  drift  west  of  Missouri  River  in 
North  Dakota  he  thought  to  be  either  Iowan  or  Illinoian. 
No  data  were  presented  to  show  just  how  these  results  were 
reached  in  such  various  climates  and  different  materials. 

1918 

Wright21  stated  that  the  continuous  formation  of  peat  in 
Alaska  as  described  by  Tyrell  was  evidence  in  favor  of  unity 
of  the  glacial  period. 

1922 

Berry  and  Johnston22  described  some  interglacial  deposits 
near  Vancouver.  They  had  found  the  following  section, 
ascending:  (1)  glacial  outwash,  (2)  sand  and  silt,  weath¬ 
ered,  with  peat  beds,  (3)  glacial  outwash,  (4)  unconform¬ 
ity,  and  (5)  glacial  till.  The  flora  of  the  Point  Grey  forma¬ 
tion,  as  they  named  the  vegetal  deposits  and  associated 
sediments,  indicated  an  arctic  climate.  The  deposits  might 
have  been  formed  during  an  oscillation  of  the  last  glaciation 
in  the  opinion  of  the  authors. 


19 Bretz,  J.  H.,  Pleistocene  of  western  Washington  (abstract)  :  Geol.  Soc. 
America,  Bull.,  vol.  26,  p.  131,  1915. 

20  Leverett,  Frank,  Glacial  formations  in  the  western  United  States  (ab¬ 
stract)  :  Geol.  Soc.  America,  Bull.,  vol.  28,  pp.  143-144,  1917. 

21  Wright,  G.  F.,  Evidence  from  Alaska  of  the  unity  of  the  Pleistocene  gla¬ 
cial  period:  Science,  n.  s.,  vol.  47,  p.  364,  1918. 

22  Berry,  E.  W.,  and  Johnston,  W.  A.,  Pleistocene  interglacial  deposits  in 
the  Vancouver  region,  British  Columbia:  Canada,  Royal  Soc.,  Proc.  and 
Trans.,  vol.  16,  sec.  4,  pp.  133-140,  1922. 
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1923 

Johnston23  described  in  somewhat  more  detail  the  inter¬ 
glacial  deposits  near  Vancouver.  No  till  had  actually  been 
found  beneath  them  but  they  were  probably  interglacial. 
The  climate  indicated  was  not  much  different  from  that  of 
the  present  time  and  the  deposits  might  represent  an  oscil¬ 
lation  of  the  last  ice  sheet. 

Bretz24  in  writing  on  the  glaciation  of  the  Columbia 
plateau  described  three  drifts:  (1)  an  old,  loess-covered 
drift  found  only  in  patches,  (2)  the  Spokane  drift  whose 
drainage  channels  had  been  filled  with  much  talus,  and  (3) 
the  Wisconsin  drift  whose  outwash  channels  had  been  less 
altered. 

1924 

The  same  author25  discussed  in  detail  the  comparative 
ages  of  the  Spokane  and  the  Wisconsin  drifts  of  the  Colum¬ 
bia  plateau.  The  canyons  that  had  carried  drainage  of  the 
former  were  banked  with  talus  to  three-fourths  of  the 
height  of  the  cliffs ;  those  that  had  borne  Wisconsin  waters 
had  talus  at  a  steeper  angle  to  only  half  the  height  of  the 
sides.  Mathematical  analysis  demonstrated  that  neglect¬ 
ing  changes  in  climate,  the  time  occupied  in  the  formation 
of  the  talus  deposits  varied  as  the  square  of  the  heights. 
This  made  the  Spokane  glaciation  about  2%  times  as  old  as 
the  Wisconsin.  In  the  opinion  of  the  author  this  correlated 
that  drift  with  either  the  Early  Wisconsin  or  the  Iowan 
drifts  of  the  Mississippi  valley. 

Alden26  presented  a  comprehensive  account  of  his  re¬ 
searches  on  the  northern  Great  Plains  and  the  adjacent 
mountains.  The  very  old  drift  of  Glacier  National  Park 
rested  on  a  gradation  plain  of  late  Tertiary  age,  the  Flax- 
ville  plain.  This  level  had  not  been  much  dissected  before 


23  Johnston,  W.  A.,  Geology  of  Fraser  River  delta  map-area:  Canada 
Geol.  Survey,  Memoir  135,  pp.  39-47,  1923. 

24  Bretz,  J.  H.,  Glacial  drainage  of  the  Columbia  plateau :  Geol.  Soc. 
America,  Bull.,  vol.  34,  pp.  573-608,  1923. 

35  Bretz,  J.  H.,  The  age  of  the  Spokane  glaciation:  Am.  Jour.  Sci.,  vol.  208, 
pp.  336-342,  1924. 

26  Alden,  W.  C.,  Physiographic  development  of  the  northern  Great  Plains  : 
Geol.  Soc.  America,  Bull.,  vol.  35,  pp.  385-424,  1924. 
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this  ancient  mountain  glaciation,  which  was  probably  con¬ 
temporaneous  with  the  Nebraskan  continental  glaciation. 
An  uplift  then  caused  dissection  of  this  level  making  a  very 
broad  terrace ;  the  amount  of  erosion  seemed  to  be  too  great 
for  the  interval  between  the  Nebraskan' and  the  Kansan. 
The  Yellowstone  and  upper  Missouri  rivers  were  probably 
diverted  from  their  preglacial  course  to  Hudson  Bay  by  the 
Nebraskan  or  Kansan  continental  drift.  After  the  erosion 
of  the  Missouri  gorge  in  North  Dakota  a  Keewatin  ice  sheet 
entered  Montana ;  this  may  have  been  as  late  as  the  Iowan 
for  the  drift  had  been  comparatively  little  weathered  and 
eroded.  A  third  terrace  level  had  been  made  before  this 
continental  glaciation  and  had  been  dissected  before  the 
Wisconsin  stage.  The  Wisconsin  drift  was  divided  into 
earlier  and  later  portions  since  the  outermost  terminal 
moraine  to  the  east  was  not  represented  in  Montana.  Post- 
Wisconsin  uplift  was  suggested  as  a  possibility. 

Matthes27  stated  that  there  had  been  two  glacial  stages  in 
the  Sierra  Nevada  Mountains  for  he  had  found  very  old 
moraines  with  erosion  pedestals  capped  by  bowlders.  The 
glaciated  rock  surfaces  associated  with  these  moraines  had 
been  deeply  weathered  and  postglacial  monoliths  had  been 
formed. 

Other  references  on  mountain  glaciation.  The  following 
references  include  a  number  of  papers  not  read  by  the  pres¬ 
ent  writer;  they  are  of  varying  merit  and  the  failure  to 
summarize  them  should  not  be  taken  to  mean  that  they  were 
all  believed  to  be  of  little  value  for  this  present  study.  In  ad¬ 
dition,  a  considerable  number  of  incidental  references  to 
glacial  phenomena  are  contained  in  the  Folios  of  the  Geo¬ 
logic  Atlas  of  the  United  States,  particularly  those  in  Col¬ 
orado,  as  well  as  in  many  other  geological  reports  on  the 
region  in  question.  The  great  majority  state  that  the 
authors  found  evidence  of  only  two  separate  stages  of 
glaciation  and  that  traces  of  the  older  had  suffered  much 
from  weathering  and  erosion.  It  is  generally  believed  that 
the  stages  of  glaciation  corresponded  with  the  stages  of 


37  Matthes,  F.  E.,  Evidences  of  two  glacial  stages  in  the  Sierra  Nevada 
(abstract)  :  Geol.  Soc.  America,  Bull.,  vol.  35,  pp.  69-70,  1924. 
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high  water  in  the  Quaternary  lakes  of  the  Great  Basin28 
In  recent  years  Keyes29  has  attacked  the  climatic  change 
theory  and  suggested  crustal  warping  which  cut  off  the 
supply  of  water  but  this  view  has  not  met  with  any  en¬ 
couragement  from  other  workers  in  the  region.  It  could 
not  explain  either  the  great  number  of  lakes  or  the  sim¬ 
ilarity  of  the  history  of  those  that  have  been  carefully 
studied.  A  recent  paper  by  Meinzer30  held  to  the  earlier 
interpretation  and  promised  further  investigations. 

Antevs31  agreed  with  the  earlier  conclusions  of  Gilbert 
and  Russell  as  to  the  origin  of  the  Quarternary  lakes  of  the 
Great  Basin  but  stated  that  Lake  Lahontan  showed  evi¬ 
dence  of  “three  or  perhaps  four  distinct  moist  stages” 
while  Lake  Bonneville,  where  the  exposures  w,ere  poor, 
had  so  far  yielded  evidence  of  only  two  such  stages.  Each 
stage  of  high  water  was  correlated  with  a  time  of  glacial 
expansion  while  the  arid  periods  represented  interglacial 
conditions.  No  attempt  was  made  to  correlate  this  his¬ 
tory  with  particular  stages  of  the  Mississippi  valley  Pleis¬ 
tocene. 

Turner,  H.  W.,  Pleistocene  geology  of  the  south  central  Sierra  Nevada - - : 

California  Acad.  Sci.,  Proc.,  3rd  ser.,  vol.  1,  pp.  261—321,  1900. 

Salisbury,  R.  D.,  Glacial  work  in  the  western  mountains  in  1901:  Jour. 
Geology,  vol.  9,  pp.  718-731,  1901. 

Salisbury,  R.  D.,  and  Blackwelder,  Eliot,  Glaciation  in  the  Bighorn  Moun¬ 
tains:  Jour.  Geology,  vol.  11,  pp.  216-223,  1903. 

Hershey,  O.  H.,  Some  evidence  of  two  glacial  stages  in  the  Klamath  Moun¬ 
tains  of  California:  Am.  Geologist,  vol.  31,  pp.  139-156,  1903. 

Hershey,  O.  H.,  The  relation  between  certain  river  terraces  and  the  glacial 
series  in  northwestern  California:  Jour.  Geology,  vol.  11,  pp.  431-458, 
1903. 

Hershey,  O.  H.,  Certain  river  terraces  of  the  Klamath  region,  California : 

Am.  Jour.  Sci.,  vol.  166,  pp.  240-250,  1903. 

Smith,  G.  O.,  Contributions  to  the  geology  of  Washington :  U.  S.  Geol.  Sur¬ 
vey  Prof.  Paper  19,  1903. 

Capps,  S.  R.,  and  Leffingwell,  E.  D.  K.,  Pleistocene  geology  of  the  Sawatch 
range  near  Leadville,  Colo.:  Jour.  Geology,  vol.  12,  pp.  698-706,  1904. 


28  Russell,  I.  C.,  Geological  history  of  Lake  Lahontan :  U.  S.  Geol.  Survey 
Mon.  11,  1886. 

Russell,  I.  C.,  Quaternary  history  of  Mono  valley,  California:  U.  S.  Geol. 
Survey  Eighth  Ann.  Rept.,  pp.  261-394,  1889. 

Gilbert,  G.  K.,  Lake  Bonnevile:  U.  S.  Geol.  Survey  Mon.  1,  1890. 

29  Keyes,  C.  R.,  Orographic  origin  of  ancient  Lake  Bonneville :  Geol.  Soc. 
America,  Bull.,  vol.  28,  pp.  351-374,  1917. 

30  Meinzer,  O.  E.,  Map  of  the  Pleistocene  lakes  of  the  basin-and-range  prov¬ 
ince  and  its  significance:  Geol.  Soc.  America,  Bull.,  vol.  33,  pp.  541-552, 
1922. 

31  Antevs,  Ernst,  On  the  Pleistocene  history  of  the  Great  Basin,  Carnegie 
Inst.  Washington,  Pub.  352,  pp.  52-114,  1925. 
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Westgate,  l*  G„  The  Twin  Lakes  glaciated  area,  Colorado:  Jqur.  Geology, 
vol.  13,  pp.  285-312,  1905. 

Howe,  Ernest,  and  Cross,  Whitman,  Glacial  phenomena  of  the  San  Juan 
Mountains,  Colorado:  Geol.  Soc.  America,  Bull.,  vol.  17,  pp.  251-274, 
1906. 

Darton,  N.  H.,  Geology  of  the  Big  Horn  Mountains :  U.  S.  Geol.  Survey  Prof. 
Paper  51,  pp.  71190,  1906. 

Ball,  S.  H„  Geology  of  the  Georgetown  quadrangle,  Colorado :  U.  S.  Geol.. 

Survey  Prof.  Paper  63,  pp.  83-87,  1908. 

Atwood,  W.  W.,  Glaciation  of  the  Uinta  and  Wasatch  Mountains :  U.  S. 
Geol.  Survey  Prof.  Paper  61,  1909. 

Capps,  S.  R.,  Pleistocene  geology  of  the  Leadville  quadrangle,  Colorado : 
U.  S.  Geol.  Survey  Bull.  386,  1909. 

Atwood,  W.  W.,  Physiographic  studies  in  the  San  Juan  district  of  Colorado : 

Jour.  Geology,  vol.  19,  pp.  449-453,  1911. 

Hershey,  O.  H.,  Some  Tertiary  and  Quaternary  geology  of  western  Montana: 

Geol.  Soc.  America,  Bull.,  vol.  23,  pp.  517-536,  1912. 

Clapp,  C.  H.,  Geology  of  the  Victoria  and  Saanich  map  areas,  Vancouver 
Island,  British  Columbia:  Canada,  Geol.  Survey,  Mem.  36,  1913. 

Clapp,  C.  H.,  Vancouver  Island:  Cong.  geol.  internal.,  Xlle  Sess.,  Guide 
Book  No.  8,  pp.  280-342,  1913. 

Clapp,  C.  H.,  Geology  of  the  Nanaimo  map  area:  Canada,  Geol.  Survey, 
Mem.  51,  1914. 

Alden,  W.  C.,  Early  Pleistocene  glaciation  in  the  Rocky  Mountains  of  Glacier 
National  Park,  Montana :  Cong.  geol.  internat.,  Compte  Rendu,  Xlle 
Sess.,  pp.  479-484,  1914. 

Burwash,  E.  M.  J.,  The  geology  of  Vancouver  and  vicinity,  Chicago,  1918. 
Meinzer,  O.  E.,  The  glacial  history  of  Columbia  river  in  the  Big  Bend  region 
(abstract)  :  Washington  Acad.  Sci.,  Jour.,  vol.  8,  pp.  411-412,  1918. 
Howell,  J.  V.,  Twin  Lakes  district  of  Colorado  :  Colorado  Geol.  Survey  Bull: 
17,  1919. 

Leighton,  M.  M,,  The  road-building  sands  and  gravels  of  Washington : 

Washington  Geol.  Survey  Bull.  22,  1919. 

Leverett,  Prank,  Old  glaciation  in  the  Cordilleran  region :  Science,  n.  s., 
vol.  56,  p.  388,  1922. 

Large,  Thomas,  The  glaciation  of  the  Cordilleran  region :  Science,  n.  s.,  vol. 
56,  pp.  335-336,  1922. 

Large,  Thomas,  Glacial  border  of  Spokane :  Pan-American  Geologist,  vol. 
38,  pp.  359-366,  1922. 

Pardee,  J.  T.,  Glaciation  in  the  Cordilleran  region:  Science,  n.  s.,  vol.  56, 
pp.  686-687,  1922. 

Lee,  W.  T.,  Peneplains  of  the  Front  Range  and  Rocky  Mountain  National 
Park,  Colorado:  U.  S.  (^eol.  Survey  Bull.  730,  pp.  13-14,  1923. 

Fuller,  Margaret  B.,  The  bearing  of  some  remarkable  potholes  on  the  early 
Pleistocene  glaciation  of  the  Front  Range,  Colorado  :  Jour.  Geology,  vol. 
33,  pp.  224-235,  1925. 

Summary  of  the  western  mountains.  None  of  the  west¬ 
ern  mountains  show;s  more  than  three  periods  of  great 
advances  of  the  ice  and  most  show  only  two.  Nowhere 
has  any  direct  evidence  been  found  which  indicates  the 
extent  of  ice  withdrawal  during  the  intervals  between 
these  advances.  The  testimony  of  the  Quaternary  Lakes, 
however,  is  convincing  regarding  at  least  one  arid  inter¬ 
glacial  stage  and  the  recent  work  of  Antevs  would  in¬ 
crease  the  number  of  such  periods  to  two  or  possibly  three. 
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Evidence  of  other  dry  times  may  lie  buried  under  the  old¬ 
er  alluvial  cones.  At  present  there  is  no  known  evidence 
connecting  these  climatic  oscillations  with  the  Pleistocene 
history  of  the  Mississippi  valley. 

General  Conclusions 

The  case  for  a  number  of  Pleistocene  ice  advances 
as  opposed  to  a  single  great  invasion  has  possibly  suffered 
as  much  from  its  friends  as  from  its  opponents.  Since 
1893  no  complete  categorical  discussion  of  criteria  has 
ever  appeared.  There  seems  to  have  been  much  confusion 
of  thought  both  on  the  matter  of  criteria  and  on  the  cli¬ 
mate  during  times  of  ice  recession.  A  number  of  Salis¬ 
bury  ’s  criteria  are  demonstrably  incompetent  evidence,  par¬ 
ticularly  those  dealing  with  changed  directions  of  ice  move¬ 
ment,  differences  in  character  of  the  drift,  elevation  of  the 
land,  and  vigor  of  glacial  action.  Sardeson’s  rational  ex¬ 
planation  of  the  cause  of  increase  in  stoniness  of  the  drifts 
with  decrease  in  age  and  its  effect  on  the  accentuation  of 
original  topography  should  dispose  of  one  question  that 
long  puzzled  the  early  geologists.  The  old  erroneous  in¬ 
terpretation  of  loess  likewise  has  cast  its  shadow  across 
the  entire  field  of  Pleistocene  geology.  Long  after  the  true 
nature  of  this  deposit  was  positively  known,  correlations 
on  the  basis  of  relation  of  drifts  to  the  “main  body  of  loess” 
have  been  in  vogue.  Separation  and  correlation  of  tills 
on  the  basis  of  thickness  were  manifestly  very  question¬ 
able,  and  attempts  to  demonstrate  a  definite  and  charac¬ 
teristic  lithology  for  each  drift  could  only  serve  to  cast 
doubt  on  the  entire  question.  Drifts  described  as  consist¬ 
ing  originally  of  scattered  stones  or  wholly  of  assorted  ma¬ 
terials  could  hardly  be  regarded  seriously.  Some  geologists 
appear  to  have  called  all  water-deposited  sediments  be¬ 
tween  tills  “interglacial”  and  one  went  so  far  as  virtually 
to  deny  the  existence  of  such  a  thing  as  outwash.  Forest 
beds  and  zones  of  oxidation  were  established  in  some 
cases  by  the  interpretation  of  well  records  given  from 
memory.  This  list  of  invalid  criteria  might  be  consider¬ 
ably  extended  but  suffice  it  to  say  that,  with  a  few  notable 
exceptions  there  has  been  little  correlation  of  the  work  of 
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geologists,  paleontologists,  and  climatologists.  Witness 
the  differences  of  opinion  with  regard  to  the  Aftonian 
gravels,  deposits  which  physically  cannot  be  differentiated 
from  outwash  gravels  but  to  which  mild-climate  mollusks 
have  been  assigned.  Certain  paleontologists  seem  to  have 
freely  correlated  deposits  beyond  the  drift  margin  with 
those  within,  seemingly  a  very  hazardous  proceeding. 
Worse  yet,  there  has  been  a  confusion  of  thought  by  which 
mere  great  difference  in  age  of  drifts  has  been  translated 
into  the  assumption  of  complete  deglaciation  between 
their  depositions.  When  the  limitations  of  the  occurrence 
of  positive  evidences  of  complete  deglaciation  are  consid¬ 
ered,  and  it  recalled  that  Greenland  is  still  buried  under- 
an  ice  cap,  we  should  hesitate  to  draw  definite  conclusions 
from  scattered  organic  remains  found  near  the  southern 
limit  of  glaciation.  When  all  is  said  and  done,  the  Tor¬ 
onto  and  James  Bay  interglacial  deposits  stand  alone  in 
proving  deglaciation  to  somewhere  near  the  present  condi¬ 
tions.  Were  more  known  of  the  number  of  stages  of  aridity 
demonstrated  by  the  Quaternary  lakes  of  the  Great  Basin  we 
would  have  an  important  confirmation  of  conclusions  obtain¬ 
ed  by  study  of  the  glacial  drifts.  It  is  apparent  that  there 
has  been  considerable  ground  for  skepticism  with  regard 
to  the  glacial  succession  as  currently  given  in  text 
books  although  the  fact  is  clear  that  the  Pleistocene  period 
was  much  longer  and  included  much  more  pronounced 
climatic  oscillations  than  was  believed  by  the  old-time  ad¬ 
vocates  of  unity  of  glaciation.  However,  there  is  still 
reason  to  doubt  that  there  w!ere  more  than  four  distinct 
glacial  stages  in  the  United  States,  and  if  anyone  chose  to 
doubt  that  deglaciation  of  the  north  ever  proceeded  to  its 
present  condition  more  than  once  during  the  Pleistocene 
there  is  little  direct  evidence  to  disprove  such  a  view. 
Pending  the  accumulation  of  more  data  we  should  not  re¬ 
gard  the  Pleistocene  glacial  and  interglacial  stages  as 
matters  settled  beyond  dispute. 
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Sources  of  data. 

Long  and  homogeneous  series  of  temperature  observa¬ 
tions  are  especially  needed  for  studies  of  climatic  change 
and  climatic  cycles.  Thanks  to  the  occupation  of  the  “mid¬ 
dle  border5'  by  the  soldiers  of  the  United  States  soon  after 
the  close  of  the  War  of  1812,  series  of  weather  observations 
were  begun  in  Wisconsin  and  adjoining  states  about  a  hun¬ 
dred  and  seven  years  ago,  as  a  routine  duty  of  the  surgeons 
of  the  Medical  Department  of  the  Army.  Before  these  ob¬ 
servations  ceased  on  the  withdrawal  of  the  troops  for  the 
Mexican  War  in  1845  and  1846,  the  pioneer  civilian  observ¬ 
ers,  the  first  in  1837,  began  observing  mostly  in  cooperation 
with  the  agricultural  service  of  the  U.  S.  Patent  Office. 
Their  number  increased  on  the  organization  of  a  corps  of 
volunteer  observers  by  the  Smithsonian  Institution  in  1849. 
The  meteorological  work  of  the  Signal  Corps  of  the  Army, 
initiated  in  1870  with  paid  professional  observers,  acquired 
the  Smithsonian  observers  by  transfer  in  1874,  and  both 
together  became  the  Weather  Bureau  of  the  U.  S.  Depart¬ 
ment  of  Agriculture  on  the  organization  of  these  in  1891. 
It  may  be  remarked  that  all  of  these  observations  were  un¬ 
der  government  supervision,  and  were  verified  and  pub¬ 
lished  by  the  government.  (1,  2,  3,  4,  5.) 

Object  and  method  of  reduction. 

Practically  continuous  series  of  observations  are  avail¬ 
able  at  Fort  Snelling-St.  Paul,  Minn,  from  October,  1819, 
Milwaukee,  Wis.  from  1837,  Muscatine,  Iowa,  from  1839, 
Manitowoc,  Wis.  from  1852.  The  hours  of  observation 
have  varied  from  time  to  time,  and  there  is  no  doubt  that 
the  exposure  of  the  thermometers  was  imperfect,  and  that 
instruments  and  exposure  were  changed  from  time  to  time. 
Under  these  conditions  it  is  necessary  to  look  for  systematic 
and  accidental  errors. 
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Method  of  reducing  temperatures  to  Madison. 

The  present  writer  has  made  the  experiment  of  reducing 
the  series  of  observations  made  at  the  twenty  places  listed 
in  Table  1  to  Madison,  Wisconsin,  by  applying  to  the  mean 
for  each  month  at  each  place  the  average  difference  for  the 
same  month  observed  at  both  places  during  the  33-year 
period  1873-1905.  (6)  It  was  necessary  to  treat  the  records 
at  Fort  Dearborn  separately,  since  they  average  about  four 
degrees  colder  than  the  current  Chicago  observations,  eith¬ 
er  on  account  of  being  at  a  lower  level,  and  nearer  the  lake 
or  on  account  of  different  standards.  These  were  compared 
with  observations  at  Fort  Armstrong  and  connected  with 
Madison  through  the  Davenport,  Iowa  records. 


Table  I.  Comparison  stations  used  in  estimating  temperatures  at 
Madison ,  Wisconsin. 


Place 

Present  name 

Period  of  Observations  Used 

Beloit,  Wis _ 

1850-1870 

Dubuque,  la _ _ 

1851-1871 

Edgerton,  Wis.__ _ 

1867-1870 

Fort  Armstrong,  Ill. _ 

(Rock  Island) 

1824-1835 

Fort  Atkinson,  Iowa _ _  _ 

1842-1846 

Council  Bluffs,  Neb _ 

(Omaha) 

(Prairie  du  Chien) 
(Chicago) 

(Green  Bay) 

(near  St.  Paul) 
(Portage) 

1820-1825 

Fort  Crawford,  Wis _ 

1822,  1824—1825,  1829-1845 
1832-1836 

Fort  Dearborn,  Ill _ 

Fort  Howard,  Wis. _ 

1822-1840,  1849-1852 

1819-1855 

Fort  Snelling,  Minn. _ 

Fort  Winnebago,  Wis.__ _ 

1829-1845 

Green  Bay,  Wis. _ 

1858-1859,  1864-1865 

1853-1859 

Janesville,  Wis.__ 

Manitowoc,  Wis. _ 

1852-1872 

Milwaukee,  Wis _ _ 

1837-1872 

Minneapolis,  Minn _  _ 

1856-1859,  1865-1872 

1839-1872 

Muscatine,  Iowa _ _ 

Platte ville,  Wis._  _ 

1854-1859 

St.  Paul,  Minn.__ _ _ 

1860-1869 

Summit,  Wis. _ 

(Delafield) 

1845-1852 

Degree  of  approximation  in  the  reduction. 

It  should  be  understood  that  the  use  of  the  average  dif¬ 
ference  as  a  reduction  correction  in  the  way  just  described 
really  involves  an  approximation.  This  can  be  understood 
by  reference  to  Fig.  1,  in  which  each  dot  shows  the  relation 
of  the  mean  January  temperature  at  Madison,  measured  on 
the  vertical  scale,  to  the  mean  January  temperature  at  Mil¬ 
waukee  for  the  same  month,  measured  on  the  horizontal 
scale.  The  January  temperatures  included  in  the  diagram 
are  the  33  in  the  period  1873-1905  inclusive.  The  continu¬ 
ous  line  shows  the  approximate  relation  assumed  here  for 
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use  in  obtaining  Madison  temperature  estimated  from  Mil¬ 
waukee  temperatures  when  no  observations  were  made  at 
Madison.  The  correlation  coefficient  for  the  relation  be¬ 
tween  the  Madison  and  Milwaukee  January  temperatures 
is  0.99.  From  this  the  “regression  equation”  (Eq.  2)  has 
been  formed,  and  this  is  the  equation  of  the  straight  line 
(dotted  in  Fig.  1)  that  not  only  best  fits  the  line  of  dots  but 
is  the  best  approximation  to  the  desired  functional  relation 
for  use  in  estimating  temperatures.  The  first,  represented 
below  by  Eq.  1,  has  been  chosen  in  preference  to  the  second 
in  order  to  avoid  the  labor  of  calculating  the  latter.  The 
equations  are : 

y  =  1.00  x- 3.7  (1) 

y  =  1.08  x- 5.3  (2) 

It  will  be  seen  from  the  diagram,  or  the  equation,  that  the 
approximate  relation  errs  at  most  by  little  more  than  a  de¬ 
gree. 

Each  series  of  monthly  mean  temperatures  was  reduced 
to  the  mean  of  24-hourly  observations  by  adding  or  sub¬ 
tracting  the  average  difference  between  the  24-hour  mean, 
and  the  mean  for  the  particular  combination  of  observation 
hours  that  were  in  use  in  the  month.  In  the  period  consid¬ 
ered  no  less  than  seven  different  combinations  of  hours  were 
used  at  these  twenty  stations.  The  reduction  corrections 
were  mostly  obtained  from  the  5-year  means  published  in 
the  Report  of  the  Chief  of  the  Weather  Bureau  for  1896- 
97.  These  corrections  do  not,  however,  produce  the  desired 
result,  since  it  is  easily  seen,  on  inspection  of  the  means  for 
the  separate  observations  hours,  that  these  do  not  even  ap¬ 
proximately  fit  the  present-day  march  of  temperature. 
There  are  clear  indications  of  disturbing  influences,  such  as 
direct  rays  of  the  sun  on  the  thermometers,  warming  by 
heated  buildings,  and  sudden  changes  of  exposure.  Fur¬ 
thermore,  the  thermometers  were  then  exposed  at  lower 
altitudes  above  the  ground,  consequently  the  night  tempera¬ 
tures  were  lower.  This  effect  is  quite  marked  at  lake  shore 
stations.  Some  extreme  instances  of  these  disturbances  are 
shown  in  Figures  2,  3.  These  errors  have  been  studied  in 
detail,  but  no  practicable  way  of  eliminating  them  has  been 
devised. 
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Instrumental  eiTors . 

Instrumental  errors  appear  to  be  remarkable  for  their 
absence.  The  records  at  Fort  Winnebago  appeared  to  be 
separable  into  three  “chapters”  of  marked  deviation  from 
the  average  of  the  other  estimated  temperatures,  and  were 
corrected. 

Example  of  the  results  of  reduction. 

The  result  of  these  computations  was  a  set  of  from  one 
to  eight  estimates  of  the  mean  temperature  for  each  of  the 
months  from  October  1819  to  1872  inclusive.  Discordant 
values  were  remarkably  few  in  number,  and  when  checked 
up  were  mostly  found  to  be  due  to  obvious  errors,  misprints, 
or  to  incomplete  records.  As  an  example  of  the  working 
method  the  following  table  of  the  estimates  for  the  year 
1845  has  been  taken  at  random : 


Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sep. 

Oct. 

Nov. 

Dec. 

Ft.  Snelling _ 

24.5 

29.9 

36.9 

47.5 

60.3 

67.5 

74.1 

69.8 

61.5 

47.6 

32.7 

18.3 

Ft.  Crawford _ 

25.2 

27.5 

37.5 

50.9 

59.2 

66.3 

73.7 

71.1 

Ft.  Winnebago.  _ 

25.6 

29.2 

36.6 

48.4 

57.4 

67.3 

72.9 

71.1 

Milwaukee _ 

27.3 

30.1 

39.8 

52.9 

61.2 

69.3 

74.7 

70.0 

61.9 

49.0 

33.9 

19.0 

Muscatine _ 

27.5 

25.6 

36.5 

49.8 

*52.8 

62.6 

74.5 

69.1 

61.7 

46.5 

31.7 

16.0 

Ft.  Atkinson _ 

25.3 

28.1 

35.5 

48.1 

57.3 

64.6 

72.2 

69.1 

60.3 

46.9 

32.9 

18.5 

Summit _ 

25.3 

27.8 

36.2 

48.8 

58.2 

66.4 

72.0 

69.7 

59.1 

44.9 

31.9 

16.3 

Mean  _ 

25.8 

28.3 

37.0 

49.5 

58.7 

66.3 

73.4 

70.0 

60.9 

47.0 

32.6 

17.6 

♦Omitted  from  mean. 


Characteristics  of  the  reduced  data. 

The  monthly  mean  estimates  computed  in  this  way  are 
exhibited  in  Table  2  for  the  period  October,  1819  to  Decem¬ 
ber,  1868.  The  figures  for  the  following  years  are  from 
actual  observations  made  at  Madison  under  the  following 
conditions:  January,  1869  to  September,  1878  by  Dr.  W. 
W.  Daniells,  at  Bascom  Hall,  University  of  Wisconsin;  Octo¬ 
ber  1878  to  March  1883,  by  the  observers  of  the  U.  S.  Sig¬ 
nal  Corps  in  the  “Brown  Block”  the  site  of  which  is  now 
occupied  by  the  “First-Central”  building  at  South  Pinckney 
and  East  Washington  Streets ;  April  and  May,  1883  estimat¬ 
ed;  June  1883  to  August  1883  by  Mr.  J.  C.  Officer,  at  North 
Hall,  University  of  Wisconsin.  From  September  1883  to 
September  1904  by  the  Washburn  Observatory,  University 
of  Wisconsin,  and  from  October  1904  to  date  by  the  U.  S. 
Weather  Bureau,  North  Hall,  University  of  Wisconsin.  The 
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mean  temperatures  from  October  1904  on  are  the  means  of 
24-hourly  readings  of  the  thermograph.  These  differ  slight¬ 
ly  from  the  “official”  temperatures,  which  are  obtained  by 
averaging  the  daily  maximum  and  minimum  temperatures. 


Table  2.  Mean  Temperatures  for  each  month,  reduced  to  mean  of 
24-hourly  observations ,  at  Madison,  Wisconsin. 


Year 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sep. 

Oct. 

Nov. 

Dec. 

Year 

1819_ 

45 

35 

23 

1820 _ 

4 

24 

28 

52 

58 

70 

70 

69 

63 

42 

30 

14 

43.7 

1821 _ 

9 

18 

31 

39 

55 

72 

69 

74 

60 

50 

32 

12 

43.4 

1822 _ 

15 

24 

38 

43 

60 

68 

74 

72 

61 

44 

33 

8 

45.0 

1823 _ 

18 

12 

31 

48 

55 

71 

74 

71 

58 

50 

34 

20 

45.3 

1824 _ 

24 

19 

26 

42 

56 

65 

72 

70 

61 

45 

30 

25 

44.7 

1825 _ 

18 

29 

37 

52 

60 

70 

75 

72 

61 

49 

38 

18 

48.2 

1826 _ 

17 

19 

32 

40 

65 

70 

72 

69 

58 

52 

38 

22 

46.2 

1827 _ 

18 

27 

34 

45 

59 

69 

74 

72 

64 

49 

35 

20 

47.2 

1828 _ 

18 

24 

33 

44 

58 

71 

73 

73 

58 

51 

36 

27 

47.2 

1829 _ 

21 

7 

30 

44 

64 

71 

71 

71 

59 

52 

28 

30 

45.7 

Mean _ 

16 

20 

32 

45 

59 

70 

72 

71 

60 

49 

33 

20 

45.6 

1830 _ 

17 

26 

36 

53 

58 

68 

79 

73 

60 

56 

45 

20 

49.2 

1831 _ 

11 

15 

35 

44 

58 

69 

72 

70 

57 

49 

31 

6 

43.1 

1832 _ 

20 

11 

37 

51 

54 

70 

73 

69 

62 

52 

36 

30 

47.0 

1833 _ 

26 

23 

34 

52 

62 

66 

74 

72 

64 

43 

38 

32 

48.9 

1834 _ 

9 

32 

34 

51 

59 

66 

76 

74 

59 

47 

40 

26 

47.9 

1835 _ 

25 

10 

33 

44 

60 

66 

70 

67 

56 

48 

30 

21 

44.3 

1836 _ 

19 

20 

24 

44 

60 

65 

71 

65 

58 

42 

35 

22 

43.6 

1837 _ 

22 

25 

27 

40 

52 

63 

70 

68 

59 

48 

40 

23 

44.7 

1838 _ 

19 

9 

41 

41 

52 

69 

75 

72 

61 

44 

25 

16 

43.7 

1839 _ 

27 

27 

34 

57 

57 

65 

74 

69 

57 

57 

33 

25 

48.5 

Mean _ 

20 

20 

34 

48 

57 

67 

73 

69 

59 

49 

35 

22 

46.1 

1840 _ 

17 

25 

36 

48 

62 

70 

70 

68 

59 

47 

34 

24 

46.5 

1841 _ 

16 

20 

33 

42 

59 

69 

71 

67 

57 

46 

35 

26 

45.2 

1842 _ 

22 

22 

41 

51 

54 

61 

68 

68 

62 

52 

28 

20 

45.9 

1843 _ 

24 

9 

10 

44 

54 

65 

71 

68 

63 

40 

32 

29 

42.2 

1844 _ 

18 

26 

36 

55 

56 

64 

72 

68 

60 

45 

33 

23 

46.3 

1845 _ 

26 

28 

37 

50 

59 

66 

73 

70 

61 

47 

33 

18 

47.3 

1846 _ 

31 

23 

38 

47 

62 

66 

72 

71 

64 

44 

38 

26 

48.4 

1847 _ 

11 

23 

27 

47 

54 

64 

71 

66 

60 

48 

34 

23 

44.0 

1848 _ 

25 

25 

32 

45 

60 

67 

66 

67 

55 

48 

30 

18 

44.6 

1849 _ 

13 

16 

34 

41 

53 

68 

69 

65 

62 

46 

43 

16 

43.8 

Mean _ 

20 

22 

32 

47 

57 

66 

70 

68 

60 

46 

34 

22 

45.4 

1850 _ 

22 

25 

30 

39 

53 

69 

74 

71 

59 

48 

37 

19 

45.4 

1851 _ 

22 

27 

37 

44 

56 

65 

71 

67 

66 

49 

32 

19 

46.1 

1852 _ 

18 

25 

31 

40 

58 

67 

72 

69 

58 

52 

30 

22 

45.1 

1853 _ 

24 

19 

31 

45 

56 

70 

68 

70 

62 

46 

37 

25 

46.0 

1854 _ 

11 

23 

35 

47 

58 

69 

75 

72 

65 

54 

34 

24 

47.2 

1855 _ 

21 

13 

27 

50 

60 

64 

71 

68 

63 

45 

36 

18 

44.7 

1856 _ 

7 

13 

23 

47 

57 

71 

74 

67 

59 

60 

32 

14 

42.8 

1857 _ 

4 

24 

27 

35 

52 

64 

73 

69 

62 

47 

29 

29 

42.9 

1858 _ 

29 

15 

36 

43 

53 

70 

71 

70 

62 

49 

31 

23 

46.0 

1859 _ 

20 

22 

36 

40 

59 

64 

73 

70 

58 

46 

37 

14 

45.0 

Mean _ 

18 

21 

31 

43 

56 

67 

72 

69 

61 

49 

34 

21 

45.1 

1860 _ 

19 

23 

38 

45 

61 

67 

70 

67 

57 

49 

33 

19 

45.7 

1861 _ 

15 

23 

30 

47 

64 

68 

70 

69 

61 

49 

34 

27 

45.6 

1862 _ 

14 

13 

30 

42 

58 

65 

72 

70 

62 

60 

34 

28 

44.9 

1863 _ 

26 

23 

30 

47 

60 

66 

69 

69 

59 

42 

34 

25 

45.7 

1864 _ _ 

15 

23 

29 

42 

59 

68 

73 

70 

60 

45 

33 

17 

44.5 

1865 _ 

16 

26 

29 

44 

58 

69 

66 

68 

68 

48 

38 

18 

45.6 

1866 _ 

16 

15 

24 

46 

55 

66 

74 

65 

56 

49 

36 

20 

43.4 

1867 . 

13 

22 

24 

44 

50 

70 

71 

71 

62 

50 

38 

21 

44.7 

1868 . 

11 

17 

36 

40 

58 

68 

79 

67 

55 

45 

35 

18 

44.0 

1869 _ 

22 

22 

26 

42 

54 

62 

69 

68 

61 

40 

30 

22 

43.1 

Mean _ 

17 

21 

30 

44 

57 

67 

71 

68 

60 

47 

34 

21 

44.7 
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Table  2.  Mean  Temperatures  for  each  month ,  reduced  to  mean  of 
2^-hourly  observations ,  at  Madison ,  TFiscowsm — Continued. 


Year 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sep. 

Oct. 

Nov. 

Dec. 

Year 

1870 _ 

17 

20 

27 

50 

64 

71 

73 

69 

64 

50 

38 

22 

47.2 

1871 _ 

20 

23 

35 

48 

60 

67 

71 

69 

60 

52 

30 

13 

45.8 

1872 _ 

17 

20 

24 

46 

57 

69 

73 

72 

62 

49 

27 

10 

43.7 

1873 _ 

10 

15 

31 

42 

55 

72 

71 

71 

58 

45 

28 

26 

43.8 

1874 _ 

18 

21 

30 

37 

61 

70 

76 

71 

64 

50 

32 

22 

46.0 

1875 _ 

4 

3 

25 

43 

58 

66 

72 

69 

59 

45 

31 

31 

42.1 

1876 . 

24 

24 

28 

45 

59 

67 

73 

73 

60 

45 

34 

10 

45.2 

1877 _ 

12 

32 

23 

45 

60 

65 

72 

71 

65 

51 

34 

38 

47.5 

1878 _ 

25 

32 

44 

52 

54 

65 

74 

72 

63 

50 

40 

22 

49.4 

1879 _ 

19 

22 

36 

48 

60 

67 

74 

72 

60 

58 

37 

21 

47.8 

Mean _ 

17 

21 

30 

46 

59 

68 

73 

71 

61 

50 

33 

22 

45.9 

1880 _ 

34 

29 

34 

46 

67 

71 

71 

71 

60 

48 

26 

17 

47.9 

1881 _ 

12 

19 

29 

40 

66 

66 

74 

74 

65 

52 

34 

33 

46.9 

1882 . 

22 

33 

35 

45 

52 

65 

67 

70 

62 

55 

38 

22 

47.1 

1883 _ 

8 

17 

27 

46 

53 

65 

70 

66 

57 

45 

34 

22 

42.5 

1884 _ 

9 

16 

27 

43 

56 

66 

67 

67 

65 

52 

32 

17 

43.2 

1885 . 

7 

8 

25 

42 

55 

65 

72 

64 

60 

45 

35 

23 

41.7 

1886 _ 

12 

20 

28 

47 

59 

67 

73 

71 

61 

52 

31 

14 

44.6 

1887 _ 

9 

18 

27 

46 

64 

70 

74 

68 

59 

44 

32 

22 

44.5 

1888 _ 

5 

16 

22 

43 

54 

67 

71 

67 

57 

46 

37 

28 

42.8 

1889 _ 

22 

13 

37 

47 

56 

63 

71 

70 

61 

46 

33 

35 

46.0 

Mean _ 

14 

19 

29 

45 

58 

67 

71 

69 

61 

48 

33 

23 

44.7 

1890 _ 

22 

26 

25 

47 

52 

70 

72 

66 

58 

48 

37 

26 

45.7 

1891 _ 

24 

21 

26 

46 

56 

66 

66 

68 

68 

49 

30 

31 

46.0 

1892 _ 

13 

24 

27 

42 

52 

64 

71 

70 

61 

51 

30 

17 

43.5 

1893 _ 

7 

15 

28 

42 

53 

69 

72 

68 

62 

50 

32 

20 

43.1 

1894 _ 

21 

17 

38 

48 

57 

71 

74 

71 

64 

50 

30 

29 

47.3 

1895 _ 

12 

13 

29 

49 

59 

70 

71 

72 

67 

44 

33 

25 

45.3 

1896 _ 

21 

22 

27 

51 

65 

68 

71 

71 

57 

46 

31 

27 

46.4 

1897 _ 

17 

23 

29 

44 

56 

65 

74 

67 

67 

55 

33 

19 

45.8 

1898 _ 

22 

22 

37 

44 

56 

68 

72 

68 

64 

47 

32 

17 

45.8 

1899 _ 

17 

12 

23 

48 

58 

68 

72 

71 

59 

53 

41 

22 

45.3 

Mean _ 

18 

20 

29 

46 

56 

68 

71 

69 

63 

49 

33 

23 

45.4 

1900 _ 

22 

13 

25 

48 

60 

67 

70 

74 

63 

57 

32 

25 

46.2 

1901 _ 

20 

13 

29 

46 

56 

70 

79 

71 

61 

52 

33 

20 

45.8 

1902 . 

20 

18 

36 

45 

59 

62 

71 

67 

58 

51 

42 

21 

45.8 

1903 _ 

19 

20 

38 

46 

59 

63 

70 

66 

60 

50 

82 

15 

44.8 

1904 _ 

10 

10 

30 

40 

57 

66 

68 

66 

61 

50 

40 

22 

43.4 

1905 _ 

11 

12 

34 

44 

55 

66 

69 

70 

64 

49 

36 

26 

44.8 

1906 _ 

25 

20 

25 

49 

57 

66 

70 

71 

66 

49 

36 

25 

46.4 

1907 _ 

18 

21 

37 

37 

49 

64 

71 

68 

60 

47 

35 

27 

44.5 

1908 _ 

22 

22 

34 

46 

57 

65 

71 

69 

67 

51 

37 

24 

47.1 

1909 _ 

20 

24 

30 

40 

56 

66 

71 

72 

60 

46 

42 

16 

45.3 

Mean _ 

19 

17 

32 

44 

57 

66 

71 

69 

62 

50 

36 

22 

45.4 

1910 _ 

18 

16 

45 

49 

53 

69 

74 

70 

61 

53 

30 

21 

46.6 

1911 _ 

19 

26 

35 

44 

64 

71 

73 

68 

62 

48 

29 

29 

47.3 

1912 _ 

2 

15 

23 

47 

58 

65 

71 

67 

62 

51 

39 

28 

44.0 

1913 _ 

20 

16 

29 

47 

56 

69 

72 

70 

61 

48 

42 

32 

46.9 

1914 _ 

26 

12 

30 

45 

60 

67 

74 

70 

62 

55 

38 

17 

46.5 

1915 _ 

16 

28 

30 

54 

52 

62 

67 

64 

62 

52 

39 

24 

45.7 

1916 _ 

20 

17 

28 

45 

57 

62 

78 

72 

59 

49 

36 

18 

45.2 

1917 _ 

14 

11 

32 

42 

52 

62 

72 

67 

60 

40 

38 

15 

42.0 

1918 . 

6 

20 

38 

42 

61 

66 

70 

73 

66 

53 

39 

30 

46.2 

1919 _ 

24 

24 

33 

45 

55 

70 

75 

69 

64 

50 

33 

13 

46.4 

Mean _ 

16 

18 

32 

46 

57 

66 

73 

69 

61 

50 

36 

23 

45.7 

1920 _ 

11 

18 

34 

40 

57 

69 

69 

68 

65 

57 

34 

26 

45.7 

1921 _ 

26 

27 

37 

50 

60 

72 

78 

69 

66 

51 

32 

24 

49.4 

1922 _ 

17 

20 

34 

46 

63 

69 

69 

71 

65 

53 

40 

22 

47.3 

1923 _ 

22 

15 

25 

43 

57 

71 

74 

68 

61 

48 

39 

33 

46.3 

1924 . 

12 

23 

29 

45 

51 

64 

68 

68 

57 

56 

36 

15 

43.5 

1925 . 

19 

25 

35 

51 

55 

68 

70 

70 

66 

40 

33 

18 

45.9 

1926 . 

20 

26 

26 

42 

59 

63 

71 

70 

60 

48 

32 

19 

44.6 

Mean _ 

17 

20 

31 

45 

57 

67 

72 

69 

61 

49 

34 

22 

45.4 

Mean  of 

107  yra. 

17.4 

20.0 

31.1 

45.3 

57.3 

67.1 

71.8 

69.3 

61.1 

48.7 

34.3 

21.9 

45.4 

Miller— A  Century  of  Temperatures  in  Wisconsin .  171 

Comparison  of  estimated  and  observed  temperatures . 

The  accuracy  of  the  estimated  temperatures  may  be 
judged  by  several  lines  of  internal  and  external  evidence. 
The  process  of  estimation  was  intentionally  carried  out  for 
143  months  when  observations  were  actually  made  at  Madi¬ 
son.  For  these  months  the  estimated  means  differ  from  the 
observed  means  by  less  than  one  degree  in  94  instances, 
less  than  2  degrees  in  42  more  cases,  less  than  3  degrees  in 
5  more  cases,  and  less  than  4  in  2  more  cases. 


Comparison  of  the  several  series  of  Madison  observations. 

Comparison  of  the  means  of  the  several  series  of  observa¬ 
tions,  and  estimations,  tabulated  as  follows : 


Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sep. 

Oct. 

Nov. 

Dec. 

Est _ _ 

18.1 

20.7 

31.7 

45.2 

57.3 

67.3 

71.9 

69.4 

60.3 

47.8 

34.1 

21.3 

Dan . . 

17.1 

21.3 

30.2 

45.0 

58.2 

67.5 

72.5 

70.4 

61.5 

47.9 

31.7 

21.7 

Sig._ . . 

19.0 

24.0 

32.1 

45.0 

G1.3 

67.2 

71.6 

71.4 

62.0 

52.5 

35.0 

22.8 

W.0 _ 

15.7 

17.2 

29.3 

45.5 

57.1 

67.0 

71.6 

68.7 

61.3 

49.1 

33.4 

22.5 

W.  B _ 

17.6 

19.9 

32.0 

45.1 

56.6 

66.7 

71.6 

69.4 

62.1 

49.8 

36.5 

22.9 

In  this  table  “Est.”  “Dan”  etc.,  refer  to  the  estimated  series 
from  1819  to  1868,  to  the  series  made  by  Daniells,  1869- 
1878,  Signal  Corps,  1878-1883,  Washburn  Observatory, 
1883-1904,  and  Weather  Bureau,  1904-date,  respectively. 

It  will  be  seen  that  the  differences  among  the  summer 
mean  temperatures  are  insignificant.  The  differences 
among  the  winter  temperatures  are  probably  explainable  to 
a  considerable  extent  by  the  differences  in  the  manner  of 
exposing  the  thermometers.  The  exposure  at  Washburn 
Observatory  was  at  the  window  of  an  unheated  room,  the 
“Meridian  Circle  Room.”  The  Signal  Corps  exposure  was 
at  the  window  on  the  3d  floor  of  an  office  building.  The 
Weather  Bureau  exposure  is  in  a  louvred  shelter,  75  feet 
above  the  ground,  and  15  feet  above  the  roof  of  a  heated 
building. 

Extremes  of  monthly,  seasonal,  and  annual  mean  tempera¬ 
tures. 

The  ten  warmest  and  coldest  seasons  and  months  have 
been  picked  out  of  Table  2,  and  are  exhibited  in  Table  3,  in 
order  of  intensity,  the  most  extreme  being  placed  first, 
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Table  3.  Extreme  seasons  and  months. 


Warmest  winters  and  winter  months . 


Winter 

(Dec.- 

Feb.) 

Dece 

mber 

Jam 

iary 

Febr 

uary 

Year 

Temp. 

Year 

Temp. 

Year 

Temp. 

Year 

Temp. 

1877-78  _ 

31.8 

1877 

38.3 

1880 

33.5 

1882 

33.4 

1881-82 _ 

29.5 

1889 

34.6 

1846 

30.9 

1878 

32.4 

1879-80 _ 

27.8 

1881 

32.9 

1858 

28.9 

1834 

32.3 

1889-90 _ 

27.4 

1923 

32.7 

1839 

27.0 

1877 

31.7 

1875-76 _ 

26.3 

1833 

32.1 

1914 

26.0 

1880 

28.9 

1920-21 _ 

26.3 

1913 

31.8 

1833 

25.9 

1825. 

28.7 

1832-38 _ 

26.2 

1875 

31.0 

1863 

25.9 

1845 

28.8 

1918-19 _ 

26.0 

1891 

30.6 

1845 

25.8 

1915 

27.7 

1844-45 _ 

25.6 

1829 

30.2 

1921 

25.7 

1851 

27.2 

1862-63 _ 

25.5 

1918 

30.1 

1835 

25.4 

1839 

27.1 

Coldest  winters  and  winter  months. 


Winter 

(Dec.- 

Feb.) 

Dece: 

mber 

Jam 

iary 

Febr 

uary 

Year 

Temp. 

Year 

Temp. 

Year 

Temp. 

Year 

Temp. 

1874-75 _ 

9.7 

1831 

5.8 

1912 

1.6 

1875 

3.1 

1884-85 _ 

10.4 

1822 

8.5 

1875 

3.7 

1829 

6.8 

1903-04 _ 

11.9 

1872 

10.4 

1857 

4.2 

1885 

7.8 

1831-32 _ 

12.1 

1876 

10 . 5 

1820 

4.4 

1843 

8.6 

1872-73 _ 

12.1 

1821 

12.2 

1888 

5.1 

1838 

9.0 

1892-93 _ 

12.6 

1871 

13.1 

1918 

5.9 

1835 

10.1 

1855-56 _ 

12.9 

1919 

13.4 

1885 

6.7 

1904 

10.1 

1822-23 _ 

13.0 

1856 

13.5 

1893 

6.7 

1832 

10.9 

1917-18 _ 

13.5 

1886 

13.8 

1856 

7.1 

1917 

11.0 

1886-87 _ 

13.7 

1820 

14.1 

1883 

8.2 

1899 

11.5 

Warmest  springs  and  spring  months. 


Spring 

Ma 

rch 

aF 

>ril 

M 

ay 

Year 

Temp. 

Year 

Temp. 

Year 

Temp. 

Year 

Temp. 

1878  __ 

50.1 

1910 

44.8 

1839 

57.0 

1880 

67.1 

1825 _ 

49.5 

1878 

43.9 

1844 

54.9 

1881 

65.7 

1833 _  ... 

49.4 

1842 

41.4 

1915 

54.1 

1826 

64.7 

1839 _ _ 

49.3 

1838 

40.7 

1830 

52.7 

1896 

64.6 

1921 _ _ 

49.3 

1860 

38.3 

1833 

52.2 

1829 

64.5 

1830 _ 

49.0 

1894 

38.0 

1878 

52.0 

1870 

64.2 

1844 _ _ 

49.0 

1822 

37.9 

1820 

51.7 

1887 

63.5 

1910 _ 

49.0 

1918 

37.9 

1825 

51.6 

1911 

63.5 

1880 _  _ 

48.9 

1903 

37.8 

1834 

51.3 

1922 

63.1 

1842  ,  . 

48.9 

1846 

37.5 

1925 

51.3 

1846 

62.0 

Coldest  springs  and  spring  months. 


sF 

►ring 

Ma 

rch 

Ap 

>ril 

M 

ay 

Year 

Temp. 

Year 

Temp. 

Year 

Temp. 

Year 

Temp. 

1843 

35.6 

1843 

9.6 

1857 

34  8 

1907 

49.3 

1857 

37.9 

1888 

22.5 

1907 

37.2 

1867 

50.0 

1867 

39.1 

1899 

22.6 

1874 

37.3  ' 

1924 

50.9 

1837 

39.6 

1856 

23.0 

1850 

39.0 

1892 

51.6 

1888 

39.9 

1877 

23.2 

1821 

39.2 

1915 

51.7 

1892 

40.4 

1912 

23.3 

1826 

39.6 

1837 

52.2 

1850 

40.5 

1872 

23.5 

1859 

39.6 

1882 

52.2 

1869 

40.5 

1867 

23.7 

1920 

39.6 

1857 

52.3 

1885 

40.6 

1836 

24.0 

1904 

39.8 

1838 

52.4 

1907 

41.2 

1866 

24.3 

1909 

39.9 

1917 

52.5 
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Warmest  summers  and  summer  months . 


Summer 

Ju 

ne 

Ju 

ly 

Aug 

;ust 

Year 

Temp. 

Year 

Temp. 

Year 

Temp. 

Year 

Temp. 

1830 

73.3 

1873 

72.5 

1830 

78.9 

1900 

74.5 

1901 

73.1 

1921 

72.1 

1868 

78.7 

1881 

73.8 

1921 

73.1 

1821 

71.7 

1901 

78.7 

1821 

73.7 

1825 

72.3 

1856 

71.4 

1916 

78.3 

1834 

73.5 

1828 

72.3 

1823 

71.2 

1921 

77.8 

1828 

72.9 

1823 

72.2 

1911 

71.2 

1834 

76.5 

1830 

72.9 

1874 

72.1 

1880 

71.1 

1825 

75.3 

1918 

72.6 

1838 

71.9 

1894 

71.1 

1854 

75.0 

1909 

72.5 

1854 

71.9 

1923 

71.1 

1878 

74.3 

1916 

72.5 

1894 

71.9 

1828 

70.8 

1919 

74.8 

1895 

72.1 

Coldest  summers  and  summer  months. 


Sun 

imer 

Ju 

me 

July 

Au 

gust 

Year 

Temp. 

Year 

Temp. 

Year 

Temp. 

Year 

Temp. 

1915 

64.3 

1842 

61.0 

1848 

65.5 

1915 

63.5 

1842 

65.9 

1916 

61.6 

1865 

66.0 

1885 

64.2 

1869 

66.2 

1917 

61.8 

1891 

66.2 

1866 

64.7 

1903 

66.3 

1915 

62.0 

1915 

67.3 

1836 

65.1 

1848 

66.4 

1902 

62.2 

1882 

67.4 

1849 

65.4 

1924 

66.5 

1869 

62.3 

1884 

67.4 

1903 

65.5 

1902 

66.6 

1889 

62.9 

1853 

68.1 

1883 

65.8 

1836 

66.8 

1926 

63.0 

1904 

68.1 

1847 

66.0 

1884 

66.8 

1837 

63.1 

1924 

68.1 

1890 

66.0 

1904 

66.8 

1903 

63.1 

1842 

68.5 

1904 

66.5 

Warmest  autumns  and  autumn  months  and  warmest  years. 


Auti 

imn 

Sept< 

ember 

October 

Nove 

mber 

Warmes 

it  Years 

Year 

Temp. 

Year 

Temp. 

Year 

Temp. 

Year 

Year 

Year 

Temp. 

1830 

53.4 

1865 

68.1 

1879 

58.3 

1830 

44.9 

1878 

49.4 

1922 

52.8 

1891 

67.8 

1920 

57.1 

1849 

42.8 

1921 

49.4 

1920 

52.3 

1895 

67.0 

1839 

57.0 

1909 

42.4 

1830 

49.2 

1879 

51.7 

1897 

66.8 

1900 

56.8 

1913 

41.9 

1833 

48.9 

1914 

51.7 

1908 

66.6 

1924 

55.8 

1902 

41.6 

1839 

48.3 

1882 

51.5 

1906 

66.2 

1830 

55.5 

1899 

40.6 

1846 

48.4 

1897 

51.5 

1925 

65.9 

1914 

55.0 

1834 

40.3 

1825 

48.2 

1908 

51.5 

1851 

65.8 

1882 

54.6 

1922 

40.3 

1834 

47.9 

1865 

51.3 

1921 

65.6 

1897 

54  6 

1878 

39.8 

1880 

47.9 

1870 

51.1 

1884 

65.3 

1854 

53.9 

1904 

39.7 

1879 

47.8 

Coldest  autumns ,  and  autumn  months,  and  coldest  years. 


Auti 

umn 

Septi 

ember 

Oct< 

aber 

Nove 

mber 

Coldest 

t  Years 

Year 

Temp. 

Year 

Temp. 

Year 

Temp. 

Year 

Temp. 

Year 

Temp. 

1838 

43.3 

1848 

55.2 

1869 

39.8 

1838 

25.2 

1885 

41.7 

1869 

43.6 

1868 

55.4 

1925 

39.8 

1880 

26.4 

1917 

42.0 

1873 

43.7 

1835 

55.5 

1917 

34.0 

1872 

27.0 

1875 

42.1 

1848 

44.4 

1918 

55.8 

1843 

40.3 

1873 

27.9 

1843 

42.2 

1835 

44.5 

1866 

56.1 

1820 

41.6 

1829 

28.0 

1883 

42.6 

1875 

44.7 

1860 

56.6 

1863 

41.8 

1842 

28.5 

1856 

42.8 

1896 

44.7 

1883 

56.7 

1836 

42.2 

1857 

28.6 

1888 

42.8 

1836 

44.9 

1924 

56.7 

1833 

42.7 

1911 

29.3 

1857 

42.9 

1863 

44.9 

1888 

56.8 

1887 

43.8 

1848 

29.5 

1831 

43.1 

1820 

45.0 

1831 

56.9 

1895 

44.0 

1891 

29.6 

1893 

43.1 
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Fig.  1.  Dots  show  observed  temperatures,  1873-1905. 
Continuous  line  shows  Eq.  1,  dotted  line  shows  Eq.  2.  p.  167. 
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Fig.  2.  Normal  daily  march  of  temperature  at  St.  Paul 
in  April  (continuous  curve)  and  distorted  march  given  by 
observations  at  7  a.  m.,  2  p.  m.  and  9  p.  m.  in  April  1887,  at 
Ft.  Snelling  (dashed  curve.) 


Miller — A  Century  of  Temperatures  in  Wisconsin.  177 


Fig.  3.  Normal  daily  march  of  temperature  at  St.  Paul 
in  July  (continuous  curve)  and  distorted  march  given  by 
observations  at  7  a.  m.,  2  p.  m.  and  9  p.  m.  in  July  1833 
(dotted  curve)  and  July  1838  (dashed  curve)  at  Fort 
Snelling. 
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THE  HISTORY  AND  HYDROGRAPHY  OF  LAKE 

RIPLEY 

(JEFFERSON  COUNTY,  WISCONSIN) 

Wayland  J.  Chase  and  Lowell  E.  Noland  * 

I.  History 

Lake  Ripley  lies  about  one-half  mile  east  of  Cambridge, 
Wisconsin,  on  the  western  edge  of  Jefferson  county.  To¬ 
day  the  nearest  railroad  is  the  Chicago  and  Northwestern, 
about  four  and  one-half  miles  away,  with  London  as  the 
nearest  station  of  that  road.  In  1895  a  railroad  track  of 
standard  guage  was  built  from  London  to  Cambridge, 
within  about  one-half  mile  of  Lake  Ripley;  and,  until  1916, 
when  this  railroad  enterprise  was  given  up  for  lack  of 
business,  it  facilitated  access  to  this  lake  region  from  Mil¬ 
waukee,  Chicago  and  connected  points.  Now  that  auto¬ 
mobiles  rival  the  steam  railroads  as  agencies  of  transpor¬ 
tation,  it  is  worthy  of  mention  that  the  concrete  state  high¬ 
way  12  passes  parallel  with  the  south  shore  lines  of  the 
lake  at  a  distance  often  less  than  one-eighth  of  a  mile,  and 
within  full  view  of  it.  State  highway  41  also  runs  not  far 
from  the  southeast  end  of  the  lake,  affording  the  best  views 
obtainable  of  the  one  and  one-half  miles  of  beautiful  water. 

The  charms  of  this  body  of  water  very  early  made  a 
strong  appeal  to  mankind.  On  its  shores  Indians  of  the 
Pottawatomi  and  Winnebago  tribes  built  their  villages  and 
hunted  the  abundant  game  of  early  days,  and  in  and  on 
its  waters  they  found  a  rich  supply  of  fish  and  waterfowl. 
The  presence  of  these  aborigines  in  this  section  is  attested 
by  abundant  and  varied  evidences,  one  sort  of  which  is  the 
group  of  Indian  effigy  mounds,  which  crown  the  hills  close 
to  the  shore  at  the  northeast  curve  of  the  lake.  These  are 


•The  senior  author  prepared  that  part  of  the  manuscript  dealing  with  the 
history  and  general  description  of  the  lake,  while  the  junior  author  wrote  the 
section  on  hydrography  and  prepared  the  plate.  Both  authors  had  a  part 
in  the  work  of  sounding  the  lake. 
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believed  to  be  the  work  of  remote  ancestors  of  those  Win- 
nebagoes  whom  the  first  white  settlers  found  in  this  re¬ 
gion. 

In  the  settlement  of  the  southern  section  of  Wisconsin 
between  1880  and  1840  the  fertile  high-lying  land  around 
the  lake  early  attracted  pioneers,  prominent  among  whom 
was  a  Scotchman,  George  Dow,  who  took  up  a  considerable 
holding  of  land  near  the  lake.  Because  of  him  for  a  time 
the  name  given  by  some  to  this  body  of  water  and  to  the 
first  group  of  settlements  close  to  it  was  Lake  Dow.  But 
in  point  of  fact  before  his  arrival  the  lake  had  already 
been  given  the  name  it  now!  bears,  for  on  the  land-map  of 
this  region  made  October  1,  1836  for  the  federal  govern¬ 
ment  under  the  direction  of  Robert  H.  Lytle,  Surveyor- 
General,  it  is  marked  Ripley  Lake.  In  the  surveyors’  data 
on  the  margin  of  the  same  plat  it  is  referred  to  as  Ripley’s 
Lake,  and  in  the  notebook  of  the  deputy-surveyors,  from 
which  the  land  map  was  made,  their  little  sketch  of  the 
lake  is  marked  Ripley’s  Lake.  It  is  evident,  therefore, 
that  the  lake  was  named  for  someone  called  Ripley.  Who 
this  individual  was  no  evidence  points  out.  Three  deputy- 
surveyors,  one  linesman  and  one  marker  made  this  sur¬ 
vey  between  1834  and  1836  and  their  names  are  appended 
to  the  record,  but  the  first,  middle  and  last  name  of  no 
one  of  them  is  Ripley.  Apparently,  too,  at  the  time  the 
lake  received  its  name  no  white  man  had  yet  settled  on 
its  shores,  for  it  was  the  practice  of  the  government  sur¬ 
veyors  in  those  territorial  days  to  indicate  on  their  sketch 
of  the  shore  line  of  a  lake,  about  which  they  were  survey¬ 
ing,  the  locations  of  the  white  settlers  who  had  habita¬ 
tions  near  it.  None  are  indicated  on  this  sketch  of  Ripley’s 
Lake.  So  it  seems  not  to  have  been  named  for  a  first  set¬ 
tler. 

According  to  tradition  this  lake  years  ago  was  connect¬ 
ed  by  a  thoroughfare  with  a  smaller  and  much  more  shal¬ 
low  and  more  reedy  lake  situated  to  the  south  and  called 
Red  Cedar  Lake.  This  former  connection  no  longer  func¬ 
tions,  though  the  configuration  of  the  country  between 
the  two  lakes  reveals  signs  of  its  early  significance. 

Besides  the  settlers  of  Scotch  origin  there  came  others 
at  about  the  same  time,  representatives  of  that  western 
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migration  from  New  England  which  brought  so  influen¬ 
tial  an  element  into  Wisconsin’s  earliest  population.  The 
decade  between  1840  and  1850  saw  the  entrance  into  Wis¬ 
consin  of  settlers  of  both  Norwegian  and  German  stock, 
some  of  whom  took  up  claims  to  land  along  this  lake  shore. 
The  decendants  of  a  few  of  these  earliest  pioneers  still 
possess  farm  land  along  the  lake,  but  for  the  most  part 
the  shore  property  has  passed  out  of  the  hands  of  farmers, 
and  is  occupied  by  hotels  and  summer  cottages.  Indeed 
the  hotels  are  mostly  of  the  cottage  type,  each  consisting 
of  a  group  of  buildings  comprising  a  dining  room  struc¬ 
ture  and  small  separate  lodges. 

In  1846  the  Reverend  William  Cargen,  a  clergyman  of 
the  Presbyterian  church,  recently  arrived  from  Scotland, 
made  his  home  on  the  west  shore  of  the  lake,  and  this 
became  the  center  of  the  religious  group  which  accepted 
him  as  its  pastor.  Later  the  church  of  this  denomination 
was  built  on  the  very  edge  of  the  nearby  town  of  Cam¬ 
bridge,  and  the  burying  ground  at  the  older  site  on  the 
shore  of  the  lake  has  become  the  cemetery  for  the  people 
of  Cambridge  and  vicinity. 

In  1848  Christian  Willerup,  a  Danish  Clergyman  of  the 
Methodist  Episcopal  denomination,  organized  among  the 
citizens  of  Cambridge  and  vicinity  the  first  Norwegian 
Methodist  church  in  America,  and  indeed  in  the  world. 
A  substantial  stone  building  for  their  worship  was  erected 
in  Cambridge,  and  land  on  the  lake  shore  was  acquired 
for  camp  meeting  purposes.  This  tract  was  named  “Will¬ 
erup  Park,”  and  is  now  supplied  with  buildings  for  the 
accommodation  of  many  who  attend  the  summer  religious 
meetings  held  there. 

Between  Willerup  Park  and  the  cemetery  is  the  con¬ 
siderable  frontage  upon  the  lake,  which  the  village  of  Cam¬ 
bridge  has  acquired  and  is  developing  as  a  public  park. 
Further  along  the  shore  toward  the  south  a  tract  of  land 
with  lake  frontage  accessible  from  highway  12  has  been 
devoted  by  its  owner  to  the  uses  of  a  tourist  camp. 

2.  General  Description  of  the  Lake 

For  almost  the  entire  shore  line  the  lake  is  girt  by  hills 
and  ridges  thirty  to  forty  feet  high.  The  principal  ex- 
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caption  to  this  is  on  the  southeast,  where  through  a  marsh 
area  a  little  stream  with  many  windings  meanders  its 
way  and  makes  its  rather  slight  contribution  to  the  waters 
of  the  lake.  Another  is  on  the  northwest  side  where, 
through  a  small  brook-like  outlet,  the  surplus  waters  flow 
into  the  Koshkonong  River.  Very  much  of  the  shore  line 
is  sandy,  gravelly  or  pebbly,  and  a  number  of  springs  are 
to  be  found  in  its  length.  The  water  is  uniformly  clean 
and  clear. 

Pioneer  records  tell  of  the  grandeur  of  the  timber  that 
flourished  on  the  high  shores  of  the  lake,  and  survivors  of 
this  primeval  growth  still  stand  in  the  form  of  majestic 
burr  oaks,  white  oaks,  basswood,  hickory,  and  elms.  Wil¬ 
lows  and  red  cedars  add  variety,  and  two  tamarack  swamps 
fringe  portions  of  the  southeast  shore. 

This  lake  has  long  had  renown  for  its  abundance  of 
fish  life.  The  broad  and  extensive  bay  at  the  east  is  sur¬ 
rounded  by  a  wide  belt  of  lily  pads,  and  at  many  points  is 
fringed  with  rushes.  It  is  shallow  enough  throughout  to 
be  the  home  of  many  subaqueous  plants.  In  consequence 
both  this  and  a  smaller  bay  of  like  sort  at  the  south  shore 
have  constituted  safe  coverts  for  fish  fry,  very  many  of 
which  in  these  watery  jungles  are  able  to  grow  to  matur¬ 
ity  and  lustiness. 

Of  game  fishes  the  great  northern  pike,  popularly  known 
as  the  pickerel,  the  wall-eyed  pike,  the  large  mouth  black 
bass,  and  calico  or  silver  bass  are  probably  native  to  it. 
At  any  rate  they  have  long  been  found  there.  Coarse  fish, 
like  bluegills,  sunfish,  catfish  and  yellow  perch  are  plentiful, 
especially  the  first  named,  which  attain  large  size  in  these 
waters.  Garpike  and  dogfish,  together  with  huge  snap¬ 
ping  turtles  and  their  leather-back  relatives,  thrive  there 
also.  It  is  believed  that  some  German  carp  have  worked 
their  way  up  the  outlet  from  Koshkonong  River,  but  as 
yet  their  number  seems  small. 

The  waterfowl  that  live  upon  the  lake  are  various. 
Gulls,  terns,  kingfishers,  several  varieties  of  bittern  and 
heron,  mud  hens,  rails,  and  several  varieties  of  ducks  spend 
the  summer  season  upon  it.  Occasionally  an  osprey  or 
two  come  to  it;  and  loons,  geese  and  ducks  in  their  migra- 
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tory  flights  visit  it  in  spring  and  fall,  the  last  in  great 
numbers. 

As  is  often  the  case  where  a  body  of  water  has  more 
than  ordinary  depths,  local  belief  has  been  that  this  lake, 
if  not  bottomless,  was  at  least  a  hundred  or  more  feet  in 
depth;  but  the  sounding  line  has  found  no  depth  greater 
than  47  feet  and  10  inches. 

3.  Hydrography 

Lake  Ripley  is  located  in  Jefferson  county,  Wisconsin, 
in  the  town  of  Oakland,  range  6  north,  and  13  east  of  the 
4th  principal  meridian.  Meridian  89°  00"  touches  the  lake 
on  the  west,  and  parallel  43°  00"  runs  through  the  center 
of  the  lake.  According  to  a  Wisconsin  Geological  Survey 
map,  the  surface  is  836  feet,  i.  e.,  254.7  meters,  above  sea 
level. 

The  lake  is  1.43  miles  or  2.31  kilometers  long.  Its  main 
axis  lies  in  a  northwest-southeast  line.  The  maximum 
breadth,  taken  at  right  angles  to  the  main  axis,  is  0.82 
miles  or  1.32  kilometers.  The  single  inlet  enters  the  lake 
at  the  extreme  southeast  end,  and  the  outlet  is  located  at 
the  northwest  extremity.  The  maximum  length,  accord¬ 
ingly,  lies  between  inlet  and  outlet.  Both  the  inflowing 
and  outflowing  streams  are  small.  The  creek  which  serves 
as  the  outlet  leads  into  the  Koshkonong  River,  which  emp¬ 
ties  into  Lake  Koshkonong,  a  dilated  portion  of  the  Rock 
River.  Lake  Ripley,  therefore,  belongs  to  the  Mississippi 
drainage  area. 

Except  for  the  Island  and  Inlet  Bay,  the  outline  of  the 
lake  is  fairly  regular.  The  shore  line  measures  4.13  miles 
or  6.67  kilometers.  Calculation  of  the  shore  development 
gives  the  figure  1.37.  By  shore  development  is  meant  the 
actual  length  of  the  shore  line  divided  by  the  circumfer¬ 
ence  of  a  circle  whose  area  equals  that  of  the  lake.  The 
shore  development  accordingly  is  a  measure  of  the  regular¬ 
ity  or  irregularity  of  the  shore  line. 

The  surface  area  of  the  lake  is  0.723  square  miles,  or 
462.7  acres.  Expressed  in  metric  units  this  gives  1.872 
square  kilometers,  or  187.2  hectares. 

The  shores  of  Inlet  Bay  and  South  Bay  are  low  and  weedy. 
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A  tamarack  swamp  lies  between  the  two  bays  and  between 
the  Island  and  the  mainland  on  the  south.  Another  tama¬ 
rack  swamp  lies  to  the  south  of  Inlet  Bay.  The  north  side 
of  the  Island  is  a  cutting  shore.  Except  for  a  small,  low- 
lying,  swamp  area  of  a  few  acres  on  the  shore  at  the  base 
of  the  bar,  there  is  little  swampy  ground  on  the  west  shore 
of  the  lake  from  the  tourist  camp  to  the  ice-house.  Gentle 
cutting  is  evident  on  the  shores  near  the  tourist  camp,  in 
front  of  Willerup  Park,  and  beside  the  cemetery,  where 
the  land  rises  somewhat  more  abruptly  from  the  water 
than  at  other  points  on  the  west  shore.  A  rich  growth  of 
submerged  aquatic  vegetation  covers  the  bottom  of  Inlet 
Bay,  and  of  South  Bay,  extending  northward  from  the 
latter  over  the  shallow  waters  of  the  bar.  The  remainder 
of  the  west  shore  and  much  of  the  north  shore  is  sandy, 
with  only  a  moderate  development  of  submerged  vegeta¬ 
tion.  At  Ingleside  on  the  east,  the  shore  is  steep  and  cut¬ 
ting.  Moderate  cutting  is  observable  along  the  whole 
eastern  shore,  as  far  south  as  Cargen’s  Point,  especially 
marked,  however,  near  Cedar  Lodge. 

The  survey  for  the  accompanying  map  of  the  lake  was 
made  in  winter  over  the  ice  by  the  triangulation  method, 
using  an  open  sight  alidade,  and  sighting  from  two  points 
in  the  middle  of  the  lake  and  one  on  the  north  shore  of  the 
Island.  The  distance  between  the  two  points  in  the  middle 
of  the  lake  was  900  feet,  measured  in  a  straight  line,  using 
a  75  foot  steel  tape.  Forty -four  easily  recognizable  objects 
(bushes,  boat  landings,  etc.)  on  the  shore  at  fairly  uniform 
distances  from  each  other  were  used  as  sighting  points. 
After  preparing  a  first  draft  from  the  field  map  thus  ob¬ 
tained,  a  tour  of  the  shore  line  was  made  to  determine 
minor  curvatures,  and  make  slight  corrections  where  the 
objects  used  as  sighting  points  were  not  exactly  on  the 
shore  line.  The  sighting  station  on  the  north  shore  of  the 
Island  was  used  to  complete  the  map  of  the  bay  and  to 
serve  as  a  check  on  the  other  two  sighting  stations.  As  an 
additional  check  the  distance  between  two  sighting  points 
on  the  shore  was  actually  measured  off  with  the  steel  tape 
The  distance  shown  on  the  map  was  1980  feet.  The  actual 
distance  was  found  to  be  about  ten  feet  less. 

To  ascertain  the  depth  of  the  lake  in  its  various  parts 
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241  soundings  were  made.  Eighteen  of  this  number  were 
made  through  the  ice  in  the  area  north  of  the  Island.  The 
remainder  were  made  from  a  boat  on  quiet  days  in  summer 
in  the  following  way :  starting  at  one  of  the  original  sight¬ 
ing  points  on  the  shore  the  boat  was  rowed  in  a  straight 
line  toward  another  original  sighting  point  on  the  opposite 
shore.  At  each  twenty-five  strokes  a  sounding  was  taken. 
In  this  way  the  soundings  could  be  plotted  at  equidistant 
points  along  a  straight  line  connecting  the  two  sighting 
points  on  the  map.  The  trips  across  the  lake  from  point 
to  point  were  so  planned  that  the  soundings  were  fairly 
uniformly  distributed  over  the  total  area  of  the  lake.  The 
sounding  line  used  was  a  braided  mason  cord,  soaked,  be¬ 
fore  being  used,  in  a  mixture  of  paraffin  oil  and  melted 
paraffin.  The  length  of  the  line  was  checked  against  a 
75  foot  steel  tape  each  day  it  was  used,  and  appropriate 
corrections  were  made  in  soundings  taken  when  the  line 
did  not  check  exactly  with  the  tape. 

The  maximum  depth  found  was  47  feet  10  inches,  or  14.6 
meters.  The  mean  depth  (volume  of  the  lake  divided  by 
its  surface  area)  is  19  feet,  or  5.8  meters.  The  ratio 
Dm/Dmx  (mean  depth  divided  by  maximum  depth)  is 
0.397. 

The  total  volume  of  the  lake  is  14.17  million  cubic  yards, 
or  10.83  million  cubic  meters.  The  volume  development  fig¬ 
ure  is  1.19,  i.  e.,  the  lake  holds  1.19  times  as  much  water  as 
could  be  contained  in  a  cone  having  a  base  with  an  area 
equal  to  that  of  the  lake,  and  a  depth  equivalent  to  the 
maximum  depth  of  the  lake. 

The  mean  slope  of  the  bottom  was  found  to  be  1°49", 
or  3.2  per  cent.  The  maximum  slope  lies  between  the 
five  and  eight  meter  lines  (about  20  feet  depth),  where  it 
equals  4°  16",  or  7.5  per  cent. 

In  the  accompanying  tables  will  be  found  summaries  of 
the  hydrographic  measurements  made  for  the  lake. 

In  conclusion  the  authors  wish  to  express  their  grate¬ 
fulness  to  Professor  Chancey  Juday  and  Dr.  E.  A.  Birge, 
of  the  Wisconsin  Geological  and  Natural  History  Survey, 
for  the  many  helpful  suggestions  in  the  hydrographic  part 
of  this  work,  and  for  the  use  of  the  instruments  employed 
to  measure  up  the  map  for  area,  volume  and  length  of  con- 
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tour  lines.  The  formulae  used  in  the  calculations  were 
taken  from  Professor  Juday’s  book,  cited  below. 
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Table  1.  General  hydrographic  data  for  Lake  Ripley. 


Maximum  length _ 

Maximum  breadth.. 
Length  of  shore  line. 
Shore  development. 
Surface  area _ 


1.43  miles,  or  2.31  kilometers 
0.82  miles,  or  1.32  kilometers 
4.13  miles,  or  6.67  kilometers 
1.37 

0.723  sq.  mi.,  or  1.872  sq.  km.  462.7  acres,  or  187.2  hect- 


Maximum  depth _ 

Mean  depth _ 

Total  volume _ 

Volume  development.. 
Mean  slope  of  bottom. 
Number  of  soundings. 


47.8  feet,  or  14.6  meters 
19.0  feet,  or  5.8  meters 

14.17  million  cubic  yards,  or  10.83  million  cubic  meters 
1.19 

1°  49",  or  3.2  per  cent 
241 


Table  2.  Summary  of  data  by  depths. 
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cubic 
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Meters 

Meters 
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meters 

of 

total 

Cent 

0 

187.2 

100.0 

6667 

0-1 

38.0 

1.68 

15.5 

0°58" 

1.7 

1 

149.2 

79.7 

6096 

1-2 

39.2 

1.29 

11.9 

0°52" 

1.5 

2 

110.0 

58.7 

5662 

2-5 

27.3 

2.88 

26.6 

3°  5" 

5.4 

5 

82.7 

44.2 

4124 

5-8 

15.9 

2.24 

20.6 

4°16" 

7.5 

8 

66.8 

35.7 

3786 

8-10 

13.6 

1.20 

11.5 

2°58" 

5.2 

10 

63.3 

28.5 

3242 

10-12 

12.1 

0.94 

8.7 

2°55" 

5.1 

12 

41.2 

22.0 

2916 

12-13.5 

16.8 

0.49 

4.5 

1°30" 

2.6 

13.5 

24.4 

13.1 

2938 

13.5-14.5 

21.9 

0.12 

1.1 

0°29" 

0.8 

14.5 

2.5 

1.3 

778 

14.5-14.6 

2.5 

0.0008 

0°  5" 

0.2 

THE  TEMPERATURE  OF  THE  BOTTOM  DEPOSITS 
OF  LAKE  MENDOTA;  A  CHAPTER  IN  THE 
HEAT  EXCHANGES  OF  THE  LAKE 

E.  A.  Birge,  C.  Juday,  and  H.  W.  March 

Notes  from  the  Biological  Laboratory  of  the  Wisconsin  Geologi¬ 
cal  and  Natural  History  Survey.  XXVII. 

In  the  following  paper  the  observations  on  Lake  Mendota 
and  their  discussion  are  the  work  of  Mr.  Birge  and  Mr. 
Juday.  The  mathematical  discussion  of  the  data,  which 
adds  so  much  to  the  value  of  the  paper,  is  the  work  of  Mr. 
H.  W.  March,  Associate  Professor  of  Mathematics  in  the 
University  of  Wisconsin. 
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Introduction. 

Lake  Mendota  has  an  area  of  39.2  sq.  km.  and  a  maxi¬ 
mum  depth  of  more  than  24  m.  Its  water  is  contained  in  a 
shallow  saucer  of  fine  grained  blue  clay,  underlain  by  a 
stratum  of  glacial  drift  and  overlain  by  more  calcareous 
lake  deposits.  This  saucer  is  water-tight  except  around  the 
margin,  where  waves  have  washed  out  the  fine  grained  clay 
and  left  sand  and  gravel  to  make  the  connection  with  the 
adjacent  shore. 

In  general  therefore,  the  temperature  of  the  water  of  the 
lake  is  wholly  dependent  on  heat  received  at  or  through  its 
surface  and  the  temperature  of  the  bottom  deposits  is  regu¬ 
lated  by  that  of  the  overlying  water.  These  bottom  deposits 
— hereafter  called  mud — gain  heat  from  the  water  during 
the  spring  and  summer  and  give  it  back  during  autumn  and 
winter.  This  movement  of  the  heat  through  the  mud  is 
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effected  by  conduction.  This  paper  deals  with  this  ex¬ 
change  of  heat  in  the  upper  strata  of  the  mud,  to  a  depth  of 
five  meters  below  its  surface. 

One  reason  for  this  investigation  was  the  desire  to  com¬ 
plete  the  study  of  the  heat  budget  of  the  lake.  How  much 
heat  passes  through  the  water  of  the  lake  into  the  bottom 
deposit  during  the  warming  season  and  comes  back  during 
the  cooling  period?  A  second  and  more  specific  question  is 
perhaps  more  interesting.  During  the  ice-period  the  water 
of  the  lake  gains  steadily  in  temperature,  the  gain  averag¬ 
ing  about  20  cal.  per  sq.  cm.  of  the  lake  surface  per  day  dur¬ 
ing  winter.  How  much  of  this  gain  comes  from  the  bottom 
of  the  lake  and  how  much  from  other  sources?  These  were 
the  questions  which  called  out  the  study. 

The  instruments  employed  and  the  methods  of  using  them 
have  already  been  described  in  full1  and  the  account  need 
not  be  repeated.  The  instrument  was  an  electrical  resist¬ 
ance  thermometer,  mounted  in  a  brass  case  and  attached  to 
the  end  of  a  long  iron  pipe  which  could  be  driven  into  the 
mud.  The  first  thermometer  used  could  reach  a  depth  of 

3.5  m. ;  later  a  longer  pipe  w|as  used,  reaching  a  depth  of  5 
m.  An  insulated  cable  extended  up  from  the  resistance 
coil  through  the  pipe  and  to  the  surface,  where  the  resist¬ 
ance  was  read  by  the  indicator  box  of  a  Whipple  thermo¬ 
phone.  This  gave  the  reading  directly  in  degrees  centi¬ 
grade,  and  the  several  thermometers  were  repeatedly  and 
carefully  compared  with  a  standard  thermometer. 

The  total  length  of  the  thermometer  is  more  than  six 
meters  and  it  was  not  often  used  in  water  of  less  depth  than 

7.5  m.-B  m.  This  was  due  mainly  to  the  increased  density 
of  the  bottom  deposits  near  the  shore  and  within  the  limits 
of  wave  action.  The  metal  point  containing  the  resistance 
coil  was  joined  to  the  iron  pipe  by  a  wooden  connection  so 
as  to  interpose  a  non-conducting  unit  between  coil  and  pipe. 
Since  this  necessarily  limited  the  force  of  the  blows  which 
could  be  used  in  driving  the  pipe,  the  thermometer  could  not 
be  forced  far  into  sandy  bottoms  and  the  attempt  was  sel¬ 
dom  made.  At  the  Eight-meter  and  Twelve-meter  stations 
the  lake  deposits  are  so  thin  that  the  thermometer  goes 


1  A  second  report  on  limnological  apparatus.  E.  A.  Birge.  Trans.  Wiscon¬ 
sin  Academy  20 ;  533-551.  Madison,  1922. 
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through  them  into  the  stiffer  glacial  clay.  This  was  shown 
by  the  fact  that  the  penetration  was  sometimes  stopped  by 
encountering  a  boulder.  In  the  deep  water  the  marly  lake 
deposits  are  10  m.  or  more  thick,  above  lake  clays  whose 
thickness  aggregates  more  than  twice  as  much. 


the  hammer  with  its  two  lines.  The  thermometer  is  driven  into  the 
mud  as  far  as  the  point  where  the  hammer  rests.  From  Trans.  Wis. 
Acad.;  20,  534,  Madison,  1922. 

All  these  deposits  are  dense.  In  the  surface  strata  the 
organic  matter  may  amount  to  about  10-15  percent  of  the 
dry  weight,  the  remainder  consisting  largely  of  calcium  car¬ 
bonate  and  silica.  These  materials  are  combined  into  a 
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pasty  mass  containing  about  84  percent  of  water  near  the 
surface.  The  whole  mud  thermometer  weighs  40  kg.,  in¬ 
cluding  the  hammer  of  10  kg.  At  the  station  in  the  deepest 
water,  where  the  lake  deposits  are  softest,  the  instrument 
will  penetrate  1.5  m -2  m.  by  its  own  weight.  The  resist¬ 
ance  becomes  greater  with  depth;  at  first  three  or  four 
blows  of  the  hammer  will  drive  the  thermometer  down  a 
half -meter,  but  when  it  has  reached  a  depth  of  perhaps  4  m. 
20  or  more  blows  of  the  hammer  are  needed  to  force  it  to 
4.5  m.  At  the  stations  nearer  shore  this  resistance  not  in¬ 
frequently  put  a  stop  to  further  penetration.  This  stiff 
and  pasty  condition  of  the  mud  also  made  the  withdrawal 
of  the  thermometer  no  easy  task.  The  hammer  had  to  be 
brought  into  use  to  jar  it  loose  by  striking  the  top  from 
below  and  this  procedure  caused  the  loss  of  one  thermome¬ 
ter  by  breaking  off  the  top. 

Data 

Regular  observations  were  made  at  four  stations  in  Lake 
Mendota.1 2  The  first,  known  as  the  Eight-meter  station,  is 
near  the  south  shore  of  the  lake,  about  250  meters  from  the 
University  shore  in  eight  meters  of  water.  The  second 
station,  the  Twelve-meter  station,  is  just  beyond  it.  Both 
are  on  the  rather  steep  slope  of  the  lake  bottom  which  here 
falls  off  from  a  depth  of  5  m.  to  15  m.  in  a  distance  of  200 
m.  to  300  m.  The  third  station,  Station  I,  is  at  the  depth 
of  18  m.  in  the  deepest  water  found  in  University  Bay 
and  about  one  kilometer  from  the  south  shore  of  the  lake. 
This  basin  is  somewhat  separated  from  the  main  basin  of 
the  lake  (p.  206).  The  outer  station,  Station  II,  is  about 
two  kilometers  from  shore  in  23.5  m.  of  water.  It  is  in 
the  southern  part  of  the  main  basin  of  the  lake  and  the 
water  here  is  practically  at  its  deepest.  Stations  I  and  II 
are  the  points  where  observations  of  the  temperature  and 
plankton  of  Lake  Mendota  have  been  made  for  more  than 
thirty  years. 

The  number  of  series  of  observations  differs  somewhat 
at  the  several  stations  as  will  be  seen  from  the  following 
table. 


1  Sq©  map  in  Juday,  C.,  Inland  lakes  of  Wisconsin.  Bull.  Wig.  Geol.  Sur¬ 

vey,  27,  14.  Madison,  1914. 
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Table  1.  Number  of  series  of  observations  on  mud  temperatures . 


Station 

1916 

1917 

1918 

1919 

1920 

1921 

Total 

8m. _  . _  _ _  . 

12 

13 

19 

17 

2 

63 

12  m _ _ _  . 

1 

4 

12 

21 

13 

2 

53 

I _ 

1 

5 

12 

15 

11 

2 

46 

II _ 

1 

5 

13 

M 

10 

2 

45 

3 

26 

50 

69 

51 

8 

207 

In  this  table  are  included  the  observations  made  at  the 
regular  stations  and  those  made  at  corresponding  depths. 
The  work  began  with  a  trial  series  taken  through  the  ice 
in  the  spring  of  1916;  it  was  resumed  in  Jan.  1917,  was 
continued  through  the  ice  period,  and  taken  up  again  in 
the  latter  part  of  the  year.  In  1918,  1919,  and  1920  ob¬ 
servations  were  continued  throughout  the  year  and  the 
work  was  closed  by  series  taken  in  January  and  February 
1921. 

The  observations  made  at  the  regular  stations  are  re¬ 
corded  in  the  tables  of  the  appendix. 

Results 

The  results  of  the  observations  at  the  several  stations  will 
be  discussed  mainly  on  the  basis  of  the  mean  of  the  three 
years  1918,  1919,  and  1920.  Curves  were  constructed  for 
each  recorded  depth  in  the  mud  (Bot.,  0.5,  1  m.,  etc.)  by 
platting  the  observations  on  coordinate  paper  at  the  ap¬ 
propriate  date  and  connecting  successive  observations  by  a 
straight  line.  The  mean  of  the  three  sets  was  taken  where 
the  several  lines  cross  the  date  lines  for  the  first  and  the 
fifteenth  of  each  month.  From  these  means  are  derived 
the  data  of  the  tables  and  the  diagram  for  each  of  the 
four  stations. 

Smooth  average  curves  can  not  be  expected  from  so  small 
a  number  of  observations  taken  through  only  three  years. 
But  since  the  movement  of  temperature  in  the  mud  is  nec¬ 
essarily  slow  and  since  the  temperature  of  the  water  also 
varies  slowly  the  mean  results  are  not  unsatisfactory.  In 
order  to  give  opportunity  for  comparison  with  the  data, 
two  diagrams  are  given  for  single  years,  one  at  the  Eight- 
meter  station  and  the  other  at  Station  II.  Fig.  4  gives  the 
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results  at  the  Eight-meter  station  for  1919  and  1920,  and 
fig.  10  shows  the  same  facts  for  Station  II  (23.5  m.)  for 
1918  and  1919.  Comparison  with  the  diagrams  represent¬ 
ing  the  mean  results  shows  that  the  general  run  of  the 
lines  is  closely  similar.  It  is  especially  instructive  to  note 


the  dates  at  which  the  temperature  lines  for  the  several 
depths  cross  each  other. 

The  temperatures  were  read  in  1918  to  a  depth  of  3.5  m. 
and  often  to  a  somewhat  greater  depth;  so  that  the  mean 
is 
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for  4  m.  in  the  several  tables  was  derived  from  three  years, 
by  extending  the  curves  for  1918  a  half -meter  or  less.  The 
mean  for  5  m.  comes  from  two  years  only,  but  this  fact 
makes  little  difference  in  the  general  result. 

The  mean  temperatures  for  the  first  and  the  fifteenth  of 
each  month  as  given  in  the  tables  were  platted  on  coordi¬ 
nate  paper  and  connected  by  lines;  the  intercepted  areas 
were  measured  with  a  planimeter  in  order  to  secure  the 
mean  temperature  of  the  mud  to  a  depth  of  five  meters. 
Some  of  these  curves  are  shown  in  figs.  5  and  11. 

The  Eight-meter  Station 

Table  2  gives  the  mean  results  of  observations  at  the 
Eight-meter  station  and  the  detailed  temperatures  are  given 
in  the  appendix  (p.  281).  Fig.  3  gives  part  of  the  data  of 
table  2  in  a  diagram;  fig.  4  shows  the  detailed  data  for 
1919  and  1920;  fig.  5  shows  the  curves  of  mean  tempera¬ 
ture  of  the  mud  to  the  depth  of  five  meters  and  for  the  first 
of  each  month.  Table  16  and  fig.  13  show  the  mean  an¬ 
nual  course  of  temperatures  as  computed  by  Professor 
March. 


Table  2.  Eight-meter  Station.  Mean  of  observations ,  1918,  1919 

and  1 920. 


Depth 

Bot. 

0.5 

1 

.0 

1.5 

2 

.0 

2 

.5 

3 

.0 

4 

.0 

5 

.0 

'Mean 

Temp. 

Jan.  1___  _ 

0 

.8 

4.2 

6 

.5 

8.4 

9 

.8 

10 

.7 

11 

.0 

11 

.3 

10 

.8 

8.9 

Jan.  15 _ 

0 

.9 

3.6 

5 

.9 

7.7 

8 

.8 

10 

.2 

11 

.6 

11 

.0 

10 

.6 

Feb.  1 _ 

1 

.1 

3.6 

5 

.6 

7.3 

8 

.4 

9 

.8 

10 

.2 

10 

.8 

10 

.6 

8.2 

Feb. 15 _ 

1 

.3 

3.4 

5 

.1 

6.8 

7 

.9 

9 

.1 

9 

.7 

10 

.5 

10 

.6 

March  1 _ 

1 

.5 

3.1 

5 

.0 

6.4 

7 

.5 

8 

.3 

9 

.1 

10 

.2 

10 

.6 

7.5 

March  15  _ _ 

2 

.0 

3.3 

4 

.7 

6.0 

7 

.2 

7 

.9 

8 

.7 

9 

.7 

10 

.5 

April  1  _ 

2 

.7 

4.1 

4 

.9 

6.0 

7 

.1 

7 

.8 

8 

.6 

9 

.5 

10 

.3 

7.3 

April  15 _ 

4 

.1 

5.1 

5 

.6 

6.2 

7 

.2 

7 

.8 

8 

.5 

9 

.5 

10 

.2 

May  1 _ _  _ 

6 

.3 

6.2 

6 

.1 

6.6 

7 

.2 

7, 

.8 

8 

.5 

9 

.3 

10, 

.1 

7.8 

May  15_  _  _ 

9 

.4 

8.5 

7 

.4 

7.1 

7, 

.3 

7, 

.9 

8 

.4 

9 

.3 

9 

9 

June  1 _ 

13 

.5 

10.2 

8 

.9 

8.1 

7, 

.9 

8. 

.0 

8 

.4 

9 

.2 

9, 

.8 

9.0 

June  15 _ 

16 

.0 

12.8 

10 

.5 

9.3 

8, 

.5 

8. 

3 

8, 

5 

8. 

9 

9, 

5 

m 

July  1 _ _ 

18 

.2 

14.6 

12, 

2 

10.3 

9. 

,4 

9. 

0 

8. 

6 

8. 

9 

9. 

.4 

10.3 

July  15__ _ 

19, 

9 

17.1 

14, 

,3 

11.7 

9. 

.8 

9. 

6 

8. 

9 

8. 

8 

9. 

2 

9*r\ 

August  1 _ 

22, 

3 

20.1 

16. 

,5 

13.3 

11. 

6 

10. 

3 

9. 

7 

9. 

2 

9. 

4 

12.3 

August  15 _ _ 

22. 

0 

19.7 

16. 

8 

14.1 

12. 

7 

11. 

1 

10. 

2 

9. 

5 

9. 

6 

Sept.  1.  _ 

20. 

0 

18.3 

16. 

5 

14.4 

12. 

9 

11. 

5 

10. 

7 

9 

9 

9. 

7 

12.8 

Sept.  15 _ 

18. 

6 

17.3 

16. 

1 

14.5 

13. 

1 

11. 

9 

11. 

1 

io ; 

0 

9. 

5 

Oct.  1 _ 

16. 

7 

16.5 

15. 

5 

14.4 

13. 

3 

12. 

2 

11. 

4 

10. 

3 

9. 

5 

12.7 

Oct.  15 _ 

14. 

4 

15.2 

14. 

8 

14.2 

13. 

5 

12. 

8 

11. 

8 

10. 

8 

9. 

9 

Nov.  1__  _ 

12. 

0 

12.9 

13. 

7 

14.0 

13. 

5 

13. 

0 

12. 

1 

10. 

9 

10. 

4 

12.3 

Nov.  15 _  _ 

7. 

9 

9.0 

12. 

0 

12.5 

13. 

0 

12. 

7 

12. 

2 

11. 

2 

10. 

6 

Dec.  1 _ _ 

4. 

6 

7.0 

10. 

0 

11.2 

12. 

0 

12. 

1 

11. 

9 

11. 

1 

10. 

7 

10.4 

Dec.  15 _ 

2. 

3I 

5.7 

8. 

3 

9.8 

11. 

0 

11. 

4 

11. 

6 

11. 

1 

10. 

6 

Note.  In  this  and  in  all  similar  tables  Bot.  indicates  the  junction  of 
mud  and  overlying  water. 
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The  minimum  mean  temperature  (7.2°)  came  on  March 
15;  the  maximum  (12.8°)  came  on  September  1.  The  re¬ 
sult  for  Aug.  15,  Sept.  15,  and  Oct.  1  differs  from  that  of 
Sept.  1  by  less  than  0.1°  and  all  four  may  be  regarded  as 
practically  identical.  During  this  period  the  temperature 
of  the  bottom  water  falls  from  22.0°  to  16.7°  but  the  in¬ 
crease  in  the  lower  strata  of  the  mud  compensates  for  the 
loss  at  the  surface. 

The  observations  in  each  year  are  so  few  that  it  is  by 
no  means  probable  that  they  represent  accurately  the  mini¬ 
mum  and  maximum  temperatures  of  the  mud.  If,  however, 
the  lowest  recorded  series  of  each  year  is  compared  with 
the  highest  the  following  table  will  result: 


Table  3.  Eight-meter  Station.  Minimum  and  maximum  tempera¬ 
tures  of  mud  to  the  depth  of  five  meters. 


Source 

Minimi 

am 

Maximi 

am 

Differ¬ 

ence 

Budget, 

cal. 

Date 

Temp. 

Date 

Temp. 

Table  6 

March  15 

7.2 

Sept.  1 

12.8 

5.6 

2800 

Single  Years 

1917 _ 

March  31 

7.1 

Sept.  15 

13.1 

6.0 

3000 

1918 _  __ 

March  9 

6.6 

Sept.  13 

13.0 

6.4 

3200 

1919 _ 

April  18 
March  20 

7.7 

Sept.  4 

12.9 

5.2 

2600 

1920 _ 

6.9 

Aug.  20 

12.9 

6.0 

3000 

Mean  of  single 
years _ _ 

7.1 

13.0 

5.9 

2950 

The  annual  heat  budget  derived  from  the  mean  of  the 
single  years  is  larger  than  that  derived  from  the  table  of 
mean  temperatures.  This  result  is  to  be  expected  since 
the  several  years  are  never  exactly  alike  in  the  movement 
of  temperature  and  maxima  and  minima  do  not  fall  on  the 
same  date.  They  thus  tend  to  cancel  or  reduce  each  other 
in  the  mean.  This  situation  is  even  more  strongly  empha¬ 
sized  in  the  records  from  greater  depths  of  water,  as  will 
appear  on  later  pages. 

The  form  of  the  curves  shown  in  fig.  8  is  worth  notice. 
The  movement  of  the  temperature  at  0,  i.  e.  the  surface  of 
the  mud,  is  along  a  curve  which  is  substantially  sym¬ 
metrical  so  far  as  the  part  above  4°  is  concerned.  This 
temperature  is  reached  about  April  15;  after  3.5  months 
the  maximum  temperature  of  22.3°  is  reached  and  is  held 
for  about  two  weeks.  Then  follows  a  rapid  decline,  reach- 
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in g  4°  again  about  December  1  after  3.5  months.  That 
part  of  the  curve  between  December  1  and  April  15  has  a 
different  form,  due  to  the  fact  that  the  lake  is  covered  with 
ice  during  most  of  this  period.  The  temperature  of  the 
water  changes  slowly  beneath  the  ice,  and  wind-caused  cir¬ 
culation  is  quite  cut  off. 


Fig.  3.  Eight-meter  Station.  Annual  temperature  curves  from 
table  2.  Numbers  on  the  curves  show  depth  in  meters  below  the 
surface  of  the  mud.  The  line  for  4  m.  would  lie  between  those  for 
3  m.  and  5  m.  It  is  omitted  because  it  would  crowd  the  diagram. 
Compare  figs.  6,  8,  9;  also  fig.  13. 

This  curve,  then,  is  a  graphic  representation  of  the  an¬ 
nual  heat  wave  in  the  water  of  the  lake  at  the  depth  of 
8  m. — a  wave  which  has  a  period  of  one  year  and  an  ampli¬ 
tude  of  21.5°  (0.8°-22.3°) .  Its  crest  comes  in  August 
and  its  hollow  in  December.  In  any  single  year  its  form 
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would  be  less  symmetrical  than  that  shown  in  the  diagram 
(see  fig.  4),  since  alternation  of  warm  and  cold  periods 
would  accelerate  and  delay  its  advance  and  retreat.  This 
heat  wave  passes  from  the  water  downward  into  the  mud 
and  returns  again,  transmitted  by  conduction;  and  the  suc¬ 
cessive  curves  marked  1,  2,  etc.  show  its  form  at  the  meter 
intervals  below  the  surface.  The  general  form  of  the  wave 
with  that  of  its  main  irregularities  is  preserved  as  it  thus 
moves  through  the  mud ;  but  all  small  variations  are 
damped  out  as  it  proceeds.  The  amplitude  of  the  annual 
oscillation,  or  the  swing  of  the  wave,  decreases  as  the  wave 
advances  through  the  mud ;  and  since  conduction  in  the  mud 
is  slow  the  advance  and  retreat  of  the  wave  are  correspond¬ 
ingly  retarded. 

The  decrease  in  amplitude  of  the  heat  wave  and  its  re¬ 
tardation  as  it  passes  through  the  mud  may  be  derived 
from  table  2  and  are  seen  in  fig.  3.  The  results  are  sum¬ 
marized  in  table  4. 


Table  4.  Eight-meter  Station.  Annual  oscillation  of  temperature. 


Depth, 

meters 

Annual 

oscilla¬ 

tion 

Ampli¬ 

tude 

Per 

cent 

Middle 

point 

Date 

up 

Inter¬ 

val, 

days 

Date 

down 

Inter¬ 

val, 

days 

Bot. 

0.8-22.30 

21.5° 

11.6° 

May  21 
June  18 

Oct.  28 

1 

4.7-16.8 

12.1 

57 

10.8 

28 

Nov.  24 

27 

2 

7.1-13.6 

6.5 

54 

10.3 

July  21 

33 

Dec.  23 

29 

3 

8.4-12.2 

3.8 

59 

10.3 

Aug.  17 

27 

Jan.  23 

31 

4 

8.8-11.2 

2.4 

63 

10.0 

Sept.  15 

29 

Mar.  8 

44 

5 

9.2-10.7 

1.5 

62 

10.0 

Oct.  22 

37 

May  8 

61 

Notes.  Amplitude  is  the  total  swing-  of  the  heat  wave  in  degrees.  Per¬ 
cent  is  the  percent  of  the  amplitude  at  the  given  meter,  taking  that 
of  the  meter  above  as  100.  Middle  point  is  the  temperature  at  the 
middle  of  the  up-swing  or  down-swing.  Interval  is  the  period  in 
days  by  which  the  heat  wave  is  retarded  in  passing  from  meter  to 
meter  in  the  mud. 

The  results  in  this  table  show  some  irregularity,  as 
would  be  expected;  those  from  the  upper  meters  are  more 
trustworthy  than  those  from  the  lower  strata,  since  the 
movement  of  temperature  is  greater  and  more  rapid  and 
the  variations  of  individual  observations  make  less  differ¬ 
ence.  The  mean  percent  of  amplitude  in  the  upper  three 
meters  is  about  57 ;  in  other  words  the  amplitude  of  the 
heat  wave  is  reduced  by  about  43  percent  in  passing 
through  one  meter.  The  percentage  of  transmission  seems 
higher  at  4  m.  and  5  m.  This  may  be  due  to  the  greater 
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Fig.  4.  Eight-meter  Station.  Result  of  platting  the  series  of  observations  for  1919  and  1920.  Note  especially  the  differ¬ 
ent  run  of  the  curves  in  the  two  winters  and  the  marked  variation  in  July,  1919.  See  p.  219. 
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density  of  the  mud  as  depth  increases  but  it  may  also  be  an 
accidental  result.  Probably  a  mean  transmission  of  57  per¬ 
cent  should  be  assumed  through  the  whole  depth. 

The  mean  amount  of  phase  shift  or  lag  in  the  downward 
progress  of  the  heat  wave  in  passing  from  meter  to  meter 
is  about  31  days.  The  variations  from  the  mean  are  no 
larger  than  would  be  expected  from  so  few  observations. 
The  same  is  approximately  true  of  the  upward  movement  of 
the  wave — the  progress  of  the  cooling  of  the  mud — so  far 
as  the  upper  three  meters  are  concerned.  In  the  case  of 
meters  4  and  5,  there  is  much  delay  in  the  fall  of  tempera¬ 
ture — the  upward  movement  of  the  heat  wave.  This  is 
probably  due  to  the  effects  of  the  ice  period,  which  slows 
up  all  temperature  changes;  but  in  part  the  difference  may 
also  be  occasioned  by  accidental  variations.  (See  p.  214). 
We  may  conclude  that  there  is  a  lag  of  about  30  or  31  days 
in  the  movement  of  the  heat  wave  from  one  meter  to  the 
next  through  the  mud. 

These  results,  with  the  data  of  table  2  and  the  curves  of 
fig.  3,  should  be  compared  with  those  of  table  16  and  fig.  13, 
which  give  the  computed  results  from  a  smoothed  tempera¬ 
ture  curve  at  the  surface  of  the  mud.  Such  treatment 
eliminates  accidental  or  occasional  variations.  There  is  a 
close  fit  between  the  observed  and  computed  forms  of  the 
heat  wave  at  the  surface.  The  observed  curves  for  1  m. 
and  2  m.  show  sharp  rises  in  mid  summer  which  carry  them 
above  the  computed  curves.  The  fit  for  the  3  m.  curve  is 
the  best;  that  observed  for  5  m.  rises  more  rapidly  in  late 
October  and  in  November  than  does  the  computed  curve. 
On  the  whole  there  is  a  satisfactory  agreement  between  the 
two  sets  of  data. 

The  slow  conduction  of  heat  through  the  mud  with  the 
accompanying  lag  in  its  propagation  greatly  complicates 
the  process  of  the  total  heat  exchanges  of  the  five-meter 
stratum  which  was  investigated. 

Table  2  for  instance,  shows  that  in  the  six  months  be¬ 
tween  Jan.  1  and  July  1  the  five-meter  stratum  gained  1.4° ; 
more  accurately  stated,  the  gain  was  730  calories  per  square 
centimeter  of  surface.  Fig.  5  shows  that  the  stratum 
gained  heat  to  the  depth  of  nearly  2  m.  and  lost  heat  from 
that  depth  to  5  m.  and  the  loss  extended  to  a  greater  depth. 


meters 
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Above  2  m.  the  mud  gained  heat  amounting  to  about  1310 
cal.  per  square  centimeter;  between  2  m.  and  5  m.  it  lost 
about  580  cal.;  leaving  a  net  gain  of  730  cal.  The  mean 
temperature  on  June  1  was  almost  exactly  the  same  as  on 
Jan.  1.  There  was  a  gain  of  about  500  cal.  above  1.5  m. 
(fig.  5)  and  a  slightly  smaller  loss  below.  Mean  tempera- 


Fig.  5.  Eight-meter  Station.  Mean  temperature  curves  of  mud  to 
the  depth  of  5  m.  Data  from  table  2,  taken  for  the  first  of  each 
month.  Temperatures  at  dates  six  months  apart  are  indicated  by 
lines  of  similar  character.  The  line  for  March  is  omitted  and  the 
lower  parts  of  other  lines  are  not  carried  out,  in  order  to  avoid  ex¬ 
cessive  crowding  of  the  diagram.  The  lines  bring  out  with  especial 
clearness  the  effect  of  the  lag  in  the  penetration  of  the  heat.  See 
p.  199  and  compare  fig.  11. 

tures  on  July  1  and  Dec.  1  are  almost  equal.  Figure  5 
shows  that  during  the  five  months  there  was  a  loss  of  840 
cal.  above  1.5  m.  but  this  was  slightly  overbalanced  by 
gains  below  that  depth.  Similar  comparisons  may  be  made 
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for  other  months  and  in  almost  every  case  the  mean  tem¬ 
perature  will  be  the  algebraic  sum  of  gains  in  some  part  of 
the  stratum  and  losses  in  other  parts. 

July  seems  to  be  the  only  month  in  which  gains  are  made 
at  all  depths  down  to  5  m. ;  and  in  November  and  Decem¬ 
ber  heat  is  lost  from  all  depths.  Hence  there  is  a  more 
rapid  gain  of  heat  in  July  than  at  any  other  time;  more 
than  one-third  of  the  total  gain  of  heat  being  made  in  that 
month.  Nearly  the  same  amount  is  lost  in  November;  but 
the  rate  of  loss  decreases  in  December,  partly  because  the 
water  reaches  the  temperature  of  maximum  density  about 
December  1  and  partly  because  the  freezing  of  the  lake 
checks  all  heat  exchanges. 

Figs.  3  and  4  show  that  the  curve  of  temperature  at  the 
5  m.  level  of  the  Eight-meter  station  oscillates  near  a  mean 
somewhat  above  10.0°.  Comparison  of  figs.  6,  8,  and  9 
shows  that  the  similar  mean  at  the  Twelve-meter  station 
is  about  9.3°;  at  Station  I  (18  m.)  it  is  about  8.3°;  at 
Station  II  (23.5  m.)  about  8.1°.  The  ground  water  in 
this  region  has  a  temperature  of  about  8.3°  to  9.5°.  Mer¬ 
rill’s  Springs  are  large,  freely  flowing  springs  on  the  mar¬ 
gin  of  Lake  Mendota.  Their  temperature  is  about  8.5°-9.0° 
when  taken  in  the  water  rapidly  flowing  up  through  the 
sand.  The  temperature  of  the  ground  at  the  depth  of  5  m. 
can  hardly  be  higher  and  it  is  plain  that  at  the  Eight- 
meter  station  the  mud  to  a  depth  of  more  than  5  m.  has 
been  permanently  warmed  by  the  lake  water  to  a  tempera¬ 
ture  one  or  two  degrees  higher  than  the  normal  tempera¬ 
ture  of  the  soil. 

The  Twelve-meter  Station 

The  Twelve-meter  station  lies  only  a  short  distance  to 
the  north  of  the  Eight-meter  station.  Both  are  on  the 
relatively  steep  slope  of  the  lake,  the  depth  increasing  in 
that  region  from  5  m.  to  15  m.  in  a  distance  of  200  to  300  m. 
Although  so  near  in  both  distance  and  depth  there  is  a 
great  difference  between  the  two  stations  in  the  course 
of  the  warming  of  the  bottom  water.  Fig.  2  shows  the 
average  curves  of  temperature  in  the  open  lake  at  depths 
corresponding  to  those  of  the  several  stations,  and  the  dif- 
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ference  between  the  curve  for  8  m.  and  that  for  12  m.  is 
obvious.  The  top  of  the  thermocline  lies  above  12  m.  un¬ 
til  September,  and  after  June  1  the  rise  of  temperature  at 
12  m.  is  much  retarded.  On  the  other  hand,  the  12  m. 
level  is  only  a  small  distance  below  the  thermocline  and 
temperatures  at  that  depth  and  near  the  shore  are  much 
influenced  by  wind.  An  illustration  of  this  influence  is 
found  in  the  high  temperature  recorded  at  the  surface  of 


Fig.  6.  Twelve-meter  Station.  Annual  temperature  curves  from 
table  5.  The  marked  elevation  shown  in  July  on  the  line  representing 
the  surface  of  the  mud  (marked  0)  is  due  to  wind  effect  at  time  of 
observations.  The  normal  curve  for  the  depth  of  12  m.  is  given  in 
fig.  2.  Note  that  this  curve  in  fig.  2  shows  a  higher  temperature  than 
does  that  of  fig.  6.  The  water  temperatures  at  all  depths  below  the 
thermocline  during  the  years  of  observations  on  the  mud  were  below 
the  average. 

the  mud  on  July  12,  1919  (tab.  18)  ;  and  a  fall  brought  about 
by  the  same  means  is  seen  on  Aug.  16,  1920.  To  the  first 
case  is  due  much  of  the  elevation  seen  on  the  upper  curve 
in  fig.  6  at  July  1,  followed  by  a  depression.  This  irregu¬ 
larity  does  not  appear  in  the  temperatures  for  the  mud  at 
depths  of  1  m.  or  more,  since  the  high  temperature  does 
not  last  long  enough  to  have  a  perceptible  effect. 
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Thus  the  temperature  curve  for  the  surface  of  the  mud 
is  much  flattened  during  the  summer  by  the  slowness  with 
which  the  heat  reaches  the  12  m.  level.  This  situation  is 
reflected  in  the  curves  for  deeper  temperatures,  which  are 
much  flatter  than  corresponding  curves  at  the  Eight-meter 
station. 

In  September  the  thermocline  reaches  the  depth  of  12  m. 
and  there  is  a  corresponding  rapid  rise  of  temperature  in 
the  water.  But  this  rise  comes  so  late  in  the  season  that 
it  is  quickly  overtaken  by  the  autumnal  decline  in  tempera¬ 
ture  and  so  has  little  effect  on  the  temperatures  of  the  mud. 

Table  5  shows  the  mean  temperatures  for  the  Twelve- 
meter  station  in  the  same  way  that  table  2  shows  them  for 
the  Eight-meter  station.  Fig.  6  shows  the  run  of  the  main 
curves  as  derived  from  table  5  and  fig.  7  shows  the  rela¬ 
tions  of  the  temperatures  of  the  water  to  those  of  the  mud 
on  certain  dates  of  1920. 


Table  5.  Twelve-meter  Station.  Mean  of  observations,  1918,  1919, 

and  1920. 


Depth 

Bot. 

0.5 

1.0 

1.5 

2.0 

3.0 

4.0 

5.0 

Mean 

Temp. 

Jan  1 _ 

0.7 

3.0 

6.2 

8.3 

9.3 

10.1 

10.1 

9.6 

8.2 

Jan.  15 _ 

0.8 

3.1 

5.5 

7.6 

8.7 

9.7 

9.8 

9.6 

Feb.  1 _ 

1.3 

3.2 

5.2 

7.2 

8.3 

9.6 

9.8 

9.7 

7.7 

Feb.  15 _ 

1.7 

3.3 

4.9 

6.7 

7.7 

9.2 

9.6 

9.6 

Mar.  1 _ _ __ 

1.8 

3.4 

4.8 

6.2 

7.3 

8.4 

9.2 

9.6 

7.1 

Mar.  15 _ 

2.1 

3.8 

4.6 

6.2 

7.4 

8.7 

9.3 

9.8 

Apr.  1 _ 

3.8 

4.3 

5.2 

6.2 

7.3 

8.6 

9.3 

9.7 

7.4 

Apr.  15 _ 

4.4 

4.9 

5.3 

5.9 

6.7 

8.1 

9.0 

9.6 

May  1 _ 

6.3 

6.3 

5.9 

6.1 

6.6 

7.8 

8.8 

9.2 

7.4 

May  15 _ 

9.1 

8.0 

6.9 

6.7 

6.9 

7.9 

8.8 

9.1 

June  1__  ... 

11.3 

9.7 

8.2- 

7.5 

7.3 

8.1 

8.6 

9.2 

8.4 

June  15 _ 

12.7 

10.8 

9.2 

8.5 

8.2 

8.2 

8.6 

9.2 

July  1 _ 

14.2 

11.9 

10.3 

9.3 

8.6 

8.4 

8.6 

9.1 

9.4 

July  15 _ 

15.3 

12.8 

11.2 

9.9 

9.0 

8.6 

8.7 

8.8 

Aug.  1 - 

14.6 

12.9 

11.3 

10.1 

9.3 

8.6 

8.7 

8.8 

9.9 

Aug.  15 _ 

14.6 

13.3 

11.7 

10.3 

9.7 

8.7 

8.8 

8.8 

Sept.  1 _ 

15.2 

14.0 

12.3 

11.2 

10.2 

9.1 

9.0 

8.9 

10.4 

Sept.  15 _ 

16.7 

16.0 

13.0 

11.5 

10.5 

9.5 

9.2 

8.8 

Oct.  1 _ 

16.2 

15.5 

12.8 

11.6 

10.6 

9.6 

9.2 

8.8 

10.8 

Oct.  15 _ 

14.2 

14.9 

13.2 

12.0 

10.9 

9.8 

9.4 

8.9 

Nov.  1 _ 

11.9 

12.2 

12.8 

12.4 

11.3 

10.3 

9.5 

9.2 

10.8 

Nov.  15 _ 

7.4 

10.5 

11.3 

11.7 

11.3 

10.5 

10.1 

9.5 

Dec.  1 _ 

4.6 

7.8 

9.4 

10.5 

10.8 

10.4 

10.0 

9.4 

9.6 

Dec.  15 _ 

2.2 

5.5 

7.9 

9.4 

10.1 

10.1 

9.5 

9.3 

The  heat  budget  of  the  mud  at  the  Twelve-meter  station 
is  smaller  than  at  the  Eight-meter,  corresponding  to  the 
smaller  annual  oscillation  of  temperature  in  the  bottom 
water.  Table  6  gives  the  facts  in  form  similar  to  that  of 
table  3.  No  budget  is  possible  for  1917  as  no  reading  was 
made  at  12  m.  in  September  of  that  year. 
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Table  6.  Twelve-meter  Station.  Minimum  and  maximum  tempera¬ 
tures  of  the  mud  to  the  depth  of  five  meters. 


Source 

Minimi 

im 

Maximi 

um 

Differ¬ 

ence 

Budget  in 
calories 

Date 

Temper¬ 

ature 

Date 

Temper¬ 

ature 

Table  9 

Mar  15 

7.1 

Sept.  1 

10.9 

3.8 

1900 

Single  years 

1918 _ 

Mar.  23 

6.3 

Sept.  15 

12.1 

5.8 

2900 

1919 _ 

April  18 

7.5 

Sept.  23 

10.6 

3.1 

1550 

1920 _ 

Mar.  20 

6.7 

Oct.  29 

11.0 

4.3 

2150 

Mean _ 

6.8 

11.2 

4.4 

2200 

In  general  the  same  comment  may  be  made  on  this  table 
as  on  table  3.  The  heat  budget  at  12  m.  is  about  two- 
thirds  as  great  as  that  at  8  m.  The  budget  derived  from 
the  mean  of  the  single  years  is  larger  than  that  from  the 
table  of  mean  temperatures.  A  notable  difference  be¬ 
tween  the  two  tables  is  the  far  greater  range  of  variation 
in  the  budgets  of  the  single  years  at  12  m.  as  compared 
with  those  at  8  m.  The  smallest  budget  in  table  3  is  80 
percent  of  the  largest ;  in  table  6  it  is  little  more  than  half 
as  large.  This  is  due  to  the  varying  rate  of  penetration 
of  heat  into  the  lake  in  different  years,  especially  in  the 
earlier  part  of  the  open  season.  In  1917  and  1918  the 
water  below  the  thermocline  was  warmer,  in  1919  and  1920 
it  was  colder.  This  relation  holds  for  all  depths  below  the 
thermocline,  so  that  the  variation  in  annual  budgets  is  even 
more  marked  at  Station  I  and  Station  II  than  at  the  Twelve- 
meter  station.  There  is  much  less  variation  in  the  temper¬ 
ature  of  the  epilimnion  than  in  that  of  the  lower  strata 
and  this  fact  accounts  for  the  uniformity  of  the  budgets 
at  the  Eight-meter  station. 

The  mean  annual  oscillation  of  temperature  in  the  bot¬ 
tom  water  (table  5)  is  16°  (0.7°-16.7°) ,  about  three- 
fourths  of  that  at  8  m.  But  nearly  1.5°  of  this  rise  comes 
in  September,  so  late  that  it  is  unable  to  exert  its  full  ef¬ 
fect  on  the  temperature  of  the  mud.  Hence  the  total  budget 
is  more  nearly  comparable  with  that  from  an  annual  oscil¬ 
lation  which  should  omit  the  autumnal  peak. 

The  transmission  of  the  annual  oscillation  to  depths  of 
1  m.  and  2  m.  averages  about  50  percent  per  meter.  It  is 
therefore  lower  than  at  the  Eight-meter  station.  The 


Birye,  J  today  &  March — Lake  Mendata  Temperatures.  205 


deeper  meters  show  a  higher  transmission,  though  it  va¬ 
ries  greatly  from  meter  to  meter.  This  is  also  true  of 
stations  I  and  II.  The  probable  cause  of  the  smaller 
transmission  in  the  upper  strata  is  the  smaller  conductiv¬ 
ity  of  the  softer  mud. 

Figure  7  is  given  to  show  the  relations  between  the  tem¬ 
peratures  of  water  and  mud  at  various  dates  in  1920.  The 
curve  for  January  shows  an  early  winter  condition  be- 
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Fig-.  1.  Typical  curves  showing  temperatures  of  water  and  mud 
from  single  observations  of  1920.  Note  the  great  lag  of  penetration 
of  water  temperature  into  the  mud.  (see  p.  199) ;  and  the  conse¬ 
quent  movement  of  temperatures  in  opposite  directions  in  different 
strata  of  the  mud.  The  line  for  May  shows  the  beginning  of  the 
thermocline,  which  is  fully  developed  in  June  and  August  in  the 
stratum  between  9  m.  and  12  m.  In  October  the  lake  has  become 
homothermous  at  least  to  the  depth  of  12  m. ;  the  upper  stratum  of 
the  mud  is  cooling  while  the  deeper  layers  are  still  gaining  heat. 

neath  the  ice.  The  line  for  May  shows  a  mid-spring  situa¬ 
tion  in  the  water,  when  the  rapid  advance  in  the  warmth 
of  the  whole  mass  of  water  of  the  lake  has  been  checked 
and  the  thermocline  is  beginning  to  be  indicated  in  the 
surface  strata.  The  mud  shows  warming  at  the  surface 
and  cooling  in  the  deeper  strata.  The  lines  for  June  and 
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August  show  a  fully  developed  thermocline  below  the  depth 
of  9  m.  in  the  water.  The  surface  strata  of  the  mud  are 
at  their  maximum  but  the  lower  part  is  still  much  below 
the  temperature  which  will  be  reached  later.  In  October 
the  epilimnion  has  cooled  and  grown  thicker  until  it  has 
reached  the  bottom  at  12  m.  The  surface  of  the  mud  is 
cooling  with  the  bottom  water,  while  the  lower  strata  are 
still  warming. 

A  similar  diagram  for  the  Eight-meter  station  would 
give  temperature  curves  in  the  water  much  like  the  upper 
8  m.  of  those  in  fig.  7.  At  stations  I  and  II  the  water 
temperatures  in  the  upper  12  m.  would  be  much  like  those 
of  fig.  7 ;  while  in  the  lower  water  the  lines  would  be  regu¬ 
larly  brought  down  to  meet  the  temperatures  shown  in 
tables  7  and  9  at  the  proper  depth  and  date. 

Station  I — 18  Meters 

Station  I  was  occupied  for  mud  temperatures  because  ob¬ 
servations  of  other  types  have  been  made  there  for  many 
years.  It  lies  about  one  kilometer  northwest  of  the  Uni¬ 
versity  shore,  near  the  bottom  of  the  basin  of  University 
Bay.  This  reaches  a  maximum  depth  of  20  m.  a  short  dis¬ 
tance  to  the  west  of  Station  I;  it  is  separated  from  the 
main  basin  of  the  lake  by  a  low  and  flat  ridge  which  per¬ 
haps  rises  to  a  maximum  height  of  17  m.  below  the  surface 
of  the  water.  The  station  proved  less  suited  for  observa¬ 
tion  on  mud  than  any  of  the  other  stations.  The  bottom 
at  this  point  has  a  very  slight  slope  so  that  which  we  have 
called  “drainage”  in  winter  is  not  active  (p.  215),  and  on 
the  other  hand  it  is  too  far  from  the  20  m.  spot  to  get  the 
full  benefit  of  the  warmed  water  which  in  winter  settles 
down  into  the  lowest  parts  of  all  hollows  in  the  bottom. 
The  result  was  an  amount  of  irregular  variation  in  the 
readings,  especially  in  winter,  which  were  proportionally 
greater  than  at  other  stations,  with  corresponding  uneven¬ 
ness  in  the  means. 

Table  7  shows  the  facts  of  the  mean  temperatures  as  de¬ 
rived  from  the  years  1918,  1919,  and  1920.  The  range  of 
oscillation  is  much  smaller  than  at  stations  in  the  shal¬ 
lower  water,  and  therefore  only  the  temperatures  for  the 
first  of  each  month  are  printed  in  the  table. 
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Table  7.  Station  I — 18  meters.  Mean  of  observations,  1918 ,  1919, 

and  1920. 


Depth 

Bot. 

0.5 

1.0 

1.5 

2.0 

3.0 

4.0 

5.0 

Mean 

temp. 

Jan.  1-- 

1.8 

4.4* 

6.4 

7.7 

8.5 

8.8 

8.5 

8.6 

7.5 

Feb.  1 _ 

2.5 

4.5 

6.1 

7.0 

8.0 

8.9 

8.6 

8.6 

7.4 

Mar.  1 _ 

3.4 

5.0 

6.3 

7.3 

7.8 

8.8 

8.7 

8.7 

7.5 

Apr.  1 - 

May  1 _ 

4.1 

5.3 

6.2 

6.9 

7.5 

8.4 

8.6 

8.8 

7.4 

6.3 

6.3 

6.2 

6.6 

7.2 

8.1 

8.4 

8.6 

7.3 

June  1 _ 

9.6 

8.2 

7.2 

7.2 

7.5 

8.0 

8.4 

8.6 

7.9 

July  1 _ 

10.8 

10.0 

8.8 

7.9 

7.7 

8.0 

8.2 

8.4 

8.3 

Aug.  1 - 

11.4 

10.6 

9.8 

8.9 

8.4 

8.0 

7.9 

8.1 

8.6 

Sept.  1. _ 

11.8 

10.7 

9.9 

9.0 

8.5 

8.1 

7.8 

7.9 

8.7 

Oct.  1 _ 

12.5 

11.0 

9.8 

9.1 

8.6 

8.1 

7.8 

7.8 

8.7 

Nov.  1 _ 

10.7 

10.5 

9.8 

9.3 

8.9 

8.2 

7.8 

8.1 

8.7 

Dec.  1 _ 

4.6 

7.5 

8.6 

8.7 

9.0 

8.7 

8.0 

8.1 

8.1 

Fig.  8  shows  the  movement  of  temperature  at  Station  I, 
as  derived  from  table  7.  The  annual  oscillation  in  the 
bottom  water  shows  in  an  exaggerated  form  the  same  con¬ 
tour  as  that  at  12  m.,  fig.  6.  It  has  a  rapid  rise  in  spring, 
a  very  slow  rise  during  summer  and  early  fall,  amounting 


Fig.  8.  Station  I,  18  m.  Annual  temperature  curves  from  table 
7.  Note  characteristic  temperature  curve  of  deeper  water  in  Lake 
Mendota,  indicated  by  line  marked  0.  The  flat  curve  during  summer 
is  repeated  in  the  lines  for  the  several  meters.  Compare  figs.  3,  6,  9. 

to  only  2.5°  in  3.5  months.  There  is  a  rapid  but  small  rise 
in  late  September  and  early  October,  as  the  epilimnion  cools 
and  grows  thicker  until  it  reaches  the  depth  of  18  m.  This 
rise  is  promptly  cut  off  by  the  great  autumnal  down  swing 
of  temperature,  and  has  little  effect  on  the  mud. 
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The  annual  heat  budgets  are  shown  in  table  8,  which 
should  be  compared  with  tables  3,  6,  and  10. 


Table  8.  Station  I — 18  meters.  Minimum  and  maximum  tempera¬ 
tures  of  mud  to  the  depth  of  five  meters. 


Source 

Minimi 

lm 

Maxii 

mum 

Differ¬ 

ence 

Budget  in 
calories 

Date 

Temper¬ 

ature 

Date 

Temper¬ 

ature 

Table  7 _ _ 

April  15 

7.3 

Oct.  1 

8.7 

1.4 

700 

Single  years 

1917 _ 

Mar.  21 

6.8 

Sept.  15 

9.1 

2.3 

1150 

1918 _ 

Mar.  23 

7.2 

Oct.  22 

9.7 

2.5 

1250 

1919 _ 

April  19 

7.4 

Oct.  11 

8.4 

1.0 

500 

1920 _ 

Mar.  13 

6.7 

Oct.  25 

8.6 

1.9 

900 

Mean _ 

7.0 

8.9 

1.9 

950 

The  irregularities  in  these  heat  budgets  are  plain;  the 
smallest  is  only  40  percent  of  the  largest.  The  cause  may 
be  seen  from  the  details  in  table  19.  In  1917  and  1918 
there  was  a  steady  fall  of  temperature  at  the  one-meter 
level  during  the  winters,  reaching  a  low  level  in  March. 
The  maximum  fall  was  about  1.5°.  In  1919  and  1920  the 
temperature  at  this  level  remained  within  the  limits  of  1° 
during  the  first  three  months  of  the  year  and  was  quite 
as  high  in  March  as  in  January.  In  1919  the  temperature 
lay  close  to  7.5°  while  in  1920  it  was  about  2.2°  lower. 
This  higher  temperature  at  the  one-meter  level  was  also 
present  at  lower  levels  and  since  the  late  summer  and 
autumn  months  did  not  bring  any  unusual  warmth  the 
budget  of  1919  was  very  small. 

In  general,  1917  and  1918  were  years  of  higher  tempera¬ 
tures  in  the  water  of  the  lake  both  at  18  m.  and  at  23.5  m. 
In  1919  and  1920  the  temperatures  were  low;  so  that  we 
have  two  years  with  large  budgets  and  two  years  with 
small  ones. 

The  autumn  temperatures  of  the  bottom  water  recorded 
in  tab.  19  are  as  high  as  any  recorded  in  the  general  tem¬ 
perature  observations  of  those  years,  except  in  1917,  when 
the  highest  reading  for  mud  observations  was  taken  on 
Sept.  15  at  14.7°.  In  that  year  the  mean  temperature  of 
the  water  at  18  m.  for  the  last  two  weeks  of  September 
was  14.2° ;  for  the  first  week  in  October  it  was  14.8°,  with 
a  maximum  of  15.2°.  This  continued  high  temperature 
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for  three  weeks  must  have  warmed  the  mud  and  the  budget 
must  have  been  correspondingly  greater.  In  the  general 
statement  of  results,  therefore,  the  heat  budget  at  18  m.  is 
reckoned  as  the  same  as  at  23.5  m.  The  average  of  a 
larger  series  of  years  would  probably  show  that  it  is  some¬ 
what,  but  not  much  greater. 

Station  II — 23.5  Meters 

Station  II  lies  about  two  kilometers  north  of  the  Univer¬ 
sity  shore,  toward  the  southern  side  of  the  main  central 
basin  of  the  lake.  In  this  basin  a  maximum  depth  of  24.5 
m.  has  been  found  and  even  slightly  more.  But  no  point 
has  ever  been  definitely  located  where  an  average  depth  of 
more  than  23.5  m.  can  regularly  be  found.  There  are  evi¬ 
dently  small  hollows  from  0.5  m.  to  1  m.  deep  in  the  flat 
plain  of  the  plafond,  which  measures  some  5  km.  across 
from  northwest  to  southeast.  This  plain  is  therefore 
about  as  level  as  a  natural  surface  of  the  earth  is  likely  to 
be.  The  movement  of  temperature  in  the  water  at  23.5  m. 
follows  the  same  course  as  that  at  18  m.,  but  at  a  level  in 
summer  from  0.5°  to  0.7°  lower,  as  shown  in  the  general 
temperature  observations  of  the  lake  (fig.  2) .  In  the  years 
reported  in  this  paper  the  difference  was  practically  the 
same,  but  the  course  of  the  curves  at  both  levels  was  1.0° 


Fig.  9.  Station  II,  23.5  m.  Annual  temperature  curves  from  table 
9.  Compare  with  figs.  3,  6,  8. 

14 
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to  1.5°  lower  (figs.  8  and  9)  than  in  those  derived  from  the 
16  year  mean. 

Table  9  shows  the  mean  temperatures  of  the  mud  at  Sta¬ 
tion  II ;  fig.  9  shows  the  run  of  the  curves  derived  from  this 
table ;  fig.  10  shows  the  course  of  the  detailed  observations 
for  1918  and  1919;  and  fig.  11  gives  a  general  picture  of 
the  curves  from  which  may  be  derived  the  mean  tempera¬ 
ture  of  the  five-meter  stratum. 


Table  9.  Station  II — 23.5  meters.  Mean  of  observations,  1918,  1919 

and  1920. 


Depth 

Bot. 

0.5 

1.0 

1.5 

2.0 

3, 

.0 

4.0 

4.0 

Mean 

temp. 

Jan.  1 _ 

2.8 

5.1 

7.0 

7.9 

8.3 

8. 

.7 

8.6 

8.2 

7.6 

Feb.  1 _ 

3.0 

4.5 

5.9 

7.1 

7.8 

8. 

.6 

8.7 

8.2 

7.3 

Mar.  1 _ 

3.4 

4.6 

5.5 

6.6 

7.4 

8. 

.1 

8.4 

8.4 

7.0 

Apr.  1 - 

May  1 _  -  _ 

3.4 

4.8 

5.6 

6.5 

7.0 

7. 

.9 

8.3 

8.5 

7.1 

5.8 

5.9 

6.0 

6.4 

7.0 

8. 

.0 

8.3 

8.5 

7.2 

June  1 _ 

9.8 

8.3 

7.3 

7.1 

7.3 

7. 

.9 

8.3 

8.3 

7.7 

July  1 -  _  _ 

10.5 

9.4 

8.2 

7.9 

7.6 

7. 

.8 

8.2 

8.3 

8.2 

Aug.  1 - 

10.8 

10.1 

9.1 

8.3 

7.9 

7. 

.6 

7.9 

8.2 

8.3 

Sept.  1 - 

11.0 

10.2 

9.2 

8.5 

8.0 

7. 

.8 

7.9 

8.1 

8.5 

Oct.  1. _ 

11.5 

10.5 

9.6 

8.9 

8.5 

8. 

.0 

7.8 

7.8 

8.6 

Nov.  1  _  _ .  _ 

11.2 

10.6 

9.9 

9.3 

8.6 

8. 

.1 

7.8 

7.8 

8.8 

Dec.  1 _ 

5.9 

7.8 

8.6 

8.8 

8.5 

8, 

.2 

8.1 

7.9 

8.0 

The  maximum  and  minimum  temperatures  at  Station  II 
and  the  annual  heat  budgets  are  given  in  table  10,  in  the 
same  form  as  for  the  other  stations. 


Table  10.  Station  II — 23.5  meters.  Minimum  and  maximum  tem¬ 
peratures  of  mud  to  the  depth  of  five  meters. 


Source 

Minimum 

Maximum 

Differ¬ 

ence 

Budget  in 
calories 

Date 

Temper¬ 

ature 

Date 

|  Temper¬ 
ature 

Table  9 _ 

Mar.  1 

7.0 

Nov.  1 

8.8 

1.8 

900 

Single  years 

1917 _ 

Mar.  10 

7.1 

Sept.  15 

9.3 

2.2 

1100 

1918 _ 

Mar.  23 

6.2 

Oct.  23 

9.4 

3.2 

1600 

1919 _ 

April  22 

Mar.  20 

7.3 

Oct.  11 

8.7 

1.4 

700 

1920 _ 

6.4 

Oct.  25 

8.3 

1.9 

900 

Mean _ 

6.8 

8.9 

2.1 

1050 

The  same  comments  may  be  made  on  table  10  as  on  table 
8.  The  budget  reported  for  1917  is  undoubtedly  too  small 
and  observations  in  late  October  would  have  added  to  it. 
The  true  average  annual  budget  as  shown  by  these  four 
years  would  rather  exceed  1100  cal.  than  fall  below  that 
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sum.  Figure  10  shows  the  course  of  temperatures  during 
the  years  1918  and  1919,  the  years  that  gave  the  highest 
and  the  lowest  annual  budget.  The  diagram  shows  plainly 
the  reason  for  the  difference,  which  may  be  easily  traced  by 
following  the  curve  for  1  m.  In  the  winter  of  1918  the 


Fig.  11  Station  II.  Part  of  the  curves  for  mean  temperatures  of 
mud  to  the  depth  of  5  m.,  from  table  13,  taken  for  the  first  of  each 
month.  The  result  is  in  general  like  that  for  the  Eight-meter  station, 
but  with  much  smaller  spread  of  temperature  at  the  surface.  Note 
that  the  lines  for  January  and  July  cross  twice,  and  see  text  p.  213. 

temperature  at  this  level  falls  to  a  low  of  4.4°  in  March  and 
rises  to  10.9°  in  October,  an  oscillation  of  6.5°.  In  1919 
the  temperature  is  5.7°  in  April  and  it  rises  only  to  9.5° 
in  October,  a  range  of  3.8°.  The  curves  for  two  and  three 
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meters  follow  the  general  course  of  that  for  one  meter; 
both  fall  rapidly  in  the  winter  of  1918  and  remain  almost 
stationary  in  the  corresponding  months  of  1919.  To  the 
effect  of  this  small  loss  in  winter  is  to  be  added  the  influ¬ 
ence  of  the  low  temperature  of  the  bottom  water  in  1919; 
both  resulting  in  a  minimal  heat  budget  for  that  year.  The 
curve  for  five  meters  could  not  be  given  in  1918  as  obser¬ 
vations  did  not  extend  to  that  depth.  In  1919,  as  in  1920, 
the  difference  between  3  m.  and  5  m.  was  so  small  that  both 
curves  could  not  well  be  shown  on  the  diagram.  The 
movement  of  temperature  in  1917  was  much  like  that  of 
1918,  and  1920  very  closely  resembled  1919. 

There  are  shown  in  fig.  11  as  many  of  the  temperature 
curves  for  the  first  of  each  month  as  could  be  drawn  with¬ 
out  quite  confusing  the  diagram.  The  annual  oscillation 
of  temperature  in  the  bottom  water  is  9.1°  (2.6°  to  11.7°). 
This  is  to  be  compared  with  21.3°  at  8  m.,  as  shown  in  table 
2  and  fig.  5.  The  oscillation  at  1  m.  is  4.4°  (5.5°-9.9°),  at 
2  m.  it  is  1.8°  (6.9°-8.7°)  ;  and  at  3  m.  it  is  0.9°  (7.8°-8.7°). 
This  indicates  that  the  oscillation  loses  about  fifty  percent 
of  its  amplitude  in  passing  from  meter  to  meter.  The  re¬ 
sult  is  lower  than  at  the  Eight-meter  station  but  about  the 
same  as  at  the  other  stations.  It  is  probably  due  to  the 
lower  thermal  diffusivity  in  the  softer  mud  below  the  deep 
water.  At  the  greater  depths  the  percent  of  transmission 
rises,  as  it  also  did  at  the  other  stations,  but  the  difference 
is  more  marked  at  Station  II.  The  increase  may  be  due  to 
a  greater  thermal  diffusivity  in  the  deeper  and  denser  mud 
or  it  may  be  accidental. 

The  temperature  of  the  whole  five  meter  stratum  in  July 
(table  9)  shows  a  gain  of  0.62°  over  that  in  January,  or 
310  calories  per  square  centimeter  of  surface.  This  is 
made  up,  as  fig.  11  shows,  of  a  gain  of  about  470  cal.  above 
1.5  m. ;  a  loss  of  170  cal.  between  1.5  m.  and  4.7  m. ;  and  a 
minute  gain  between  4.7  m.  and  5  m.  The  mean  tempera¬ 
ture  of  the  mud  in  June  is  about  0.22°  or  110  cal.  below 
that  in  December.  This  difference  is  made  up  by  a  loss  of 
112  cal.  above  0.6  m.  and  of  30  cal.  below  3.6  m. ;  and  a  gain 
of  252  cal.  between  0.6  and  3.6  m.  In  both  cases  the  curves 
representing  mean  temperatures  cross  twice,  the  crossing 
below  3  m.  disclosing  the  influence  of  the  temperature  of 
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the  lower  strata  of  the  lake  bottom  on  the  upper  five-meter 
stratum. 

Variation 

The  records  of  tables  17-20  (p.  231)  offer  immediate  evi¬ 
dence  that  there  may  be  a  considerable  amount  of  variation 
between  the  successive  observations  at  the  same  station; 
an  amount  which  can  not  be  accounted  for  either  by  the 
accidents  of  observation  or  the  changes  which  would  na¬ 
turally  take  place  in  the  interval  between  observations.  The 
observations  are  not  numerous  enough  to  permit  any  com¬ 
plete  discussion  of  the  subject  of  variation,  but  some  gen¬ 
eral  statements  may  be  made  regarding  it  and  some  special 
series  of  temperatures  may  be  recorded,  which  were  made 
for  the  purpose  of  ascertaining  something  about  its  possi¬ 
bilities. 

Temperatures  may  differ  in  the  mud  at  the  same  depth 
below  its  surface,  in  series  taken  on  the  same  day,  at  the 
same  depth  of  water,  and  at  points  closely  adjacent.  Suc¬ 
cessive  observations  at  the  same  station  may  also  differ  to 
a  quite  unexpected  amount.  Such  variations  may  be  due 
to  two  kinds  of  causes,  local  and  general.  By  local  causes 
are  understood  those  which  differ  from  place  to  place  in 
the  same  zone  of  the  bottom  and  by  general  causes  are  un¬ 
derstood  those  which  affect  in  a  similar  way  all  parts  of  the 
same  zone. 

As  local  causes  of  variation  in  mud  temperatures  may  be 
named  (1)  differences  in  thermal  conductivity,  and  (2) 
differences  in  what  may  be  called  drainage.  Under  gen¬ 
eral  causes  may  be  named  (3)  the  peculiarities  in  form  of 
the  annual  heat  wave  which  is  propagated  downward  from 
the  water  through  the  mud. 

1.  The  thermal  conductivity  of  the  mud  differs  from 
place  to  place.  The  conductivity  of  water  is  0.00143;  that 
of  the  organic  substances  found  in  the  lake  water  is  about 
the  same ;  while  that  of  the  mineral  constituents  of  the  mud 
is  much  higher.  The  average  conductivity  of  limestone, 
for  instance,  is  about  0.005.  The  conductivity  of  the  mud 
therefore  differs  according  as  it  contains  a  larger  or  smaller 
percentage  of  water  and  organic  matter.  A  small  local  hol¬ 
low  in  the  original  surface  of  the  slope  of  the  lake  would 
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permit  the  accumulation  of  soft  organic  matter  causing  a 
low  conduction;  while  a  small  elevation  would  favor  the 
removal  of  organic  debris  by  lake  currents,  and  the  reten¬ 
tion  of  heavier  inorganic  particles.  Experience  in  driving 
the  mud  thermometer  shows  that  there  is  considerable  dif¬ 
ference  in  the  density  of  mud  at  points  closely  adjacent, 
and  such  differences  must  find  some  expression  in  conduc¬ 
tivity.  A  very  few  determinations  of  conductivity  were 
made  in  1917  on  mud  from  Lake  Mendota  by  Professor 
L.  R.  Ingersoll  of  the  University  of  Wisconsin.  The  con¬ 
ductivity  of  surface  mud  from  a  depth  of  8  m.  was  0.00147, 
practically  the  same  as  that  of  water;  while  mud  from  a 
near  by  place  at  the  depth  of  6  m.  had  a  conductivity  of 
0.00200  and  both  its  density  and  its  specific  heat  were 
higher.  In  the  case  of  the  Eight-meter  station  the  compu¬ 
tations  of  Dr.  March,  based  on  the  average  temperatures 
for  the  surface  of  the  mud  and  1  m.  and  2  m.  below  it, 
show  an  average  thermal  diffusivity  of  0.00325.  The 
actual  change  in  temperature  under  such  conditions  as 
those  of  the  mud  depends  on  the  thermal  diffusivity,  which 
equals  the  conductivity  divided  by  the  product  of  the  density 
and  the  specific  heat  (see  p.  226).  Since  all  of  these  three 
factors  must  vary  from  point  to  point,  it  is  evident  that  the 
mud  at  the  same  depth  below  the  surface  must  show  varia¬ 
tions  in  temperature,  resulting  from  a  different  conduction 
of  the  heat  wave. 

2.  The  second  factor  causing  differences  in  tempera¬ 
ture,  especially  on  slopes,  may  be  called  drainage  or  the  flow 
of  water  in  winter.  The  water  of  the  lake  is  always  below 
the  temperature  of  maximum  density  at  the  time  of  freez¬ 
ing  and  it  remains  below  4°  during  the  winter  except  in 
the  bottom  of  the  deeper  basins.  As  the  water  gains  heat 
through  contact  with  the  bottom  it  becomes  heavier  and 
tends  to  flow  down  the  slope  and  out  into  the  lake.  But 
as  the  increase  in  density  is  very  small  the  slope  of  the  bot¬ 
tom  makes  a  decided  difference  in  the  flow,  in  proportion 
as  the  slope  is  steep  or  flat.  At  the  regular  stations  the 
depth  of  the  water  increases  from  5  m.  to  15  m.  in  200-300 
m.;  in  Northeast  Bay  the  distance  between  the  same 
depths  is  about  2000  m. ;  so  that  the  slope  is  much  less  and 
the  opportunity  for  loss  of  heat  is  correspondingly  reduced. 
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It  is  found  that  in  spite  of  a  loss  of  heat  from  mud  to 
water  in  winter,  the  bottom  water  at  shallower  depths  and 
on  slopes  warms  very  slowly,  even  when  periods  of  several 
weeks  are  considered.  An  illustration  is  seen  in  the  rec¬ 
ords  of  the  Eight-meter  station  in  1920  (tab.  17)  when  the 
surface  of  the  mud  had  the  same  temperature  (0.8°)  on 
Jan.  10  and  on  Feb.  28.  In  general,  water  at  this  depth 
and  on  a  slope  warms  at  the  bottom  only  at  the  same  rate 
as  the  whole  mass  of  the  overlying  water ;  water  at  a  tem¬ 
perature  of  4°  accumulates  in  the  hollows  of  the  larger 
basins  of  the  lake  while  the  upper  water  is  still  much 
colder. 

The  amount  of  the  winter  cooling  has  a  considerable  ef¬ 
fect  on  the  annual  heat  budget  of  the  mud.  During  the 
open  season  the  lake  water  at  any  given  depth  has  a  fairly 
uniform  average  temperature  in  all  parts  of  the  lake  at  any 
given  date,  since  it  is  kept  in  circulation  by  the  wind;  sc 
that  the  supply  of  heat  during  the  season  to  the  bottom  ai 
a  depth  of,  say,  8  m.  is  much  the  same  anywhere  in  the  lake. 
The  greater  the  loss  of  heat  from  the  mud  during  the  win¬ 
ter,  the  steeper  is  the  thermal  gradient  between  water  and 
mud  during  the  summer  and  the  more  rapid  is  the  penetra¬ 
tion  of  heat. 

3.  The  general  factor  causing  variations  in  mud  tem¬ 
peratures  is  found  in  the  variations  in  form  of  the  annual 
heat  wave  which  passes  from  the  water  into  the  mud. 
These  become  especially  apparent  because  of  the  slowness 
with  which  the  heat  is  propagated  through  the  mud;  the 
average  “lag”  at  the  Eight-meter  station  being  about  31 
days  for  each  meter  of  depth  (p.  199).  The  mean  form  of 
the  heat  wave  at  the  surface  of  the  lake  is  not  far  from 
that  of  a  sine-curve,  at  least  so  far  as  the  open  season  is 
concerned.  But  its  form  in  any  one  year  is  very  irregular, 
as  warm  and  cold  periods  alternate,  together  with  the  ac¬ 
cidents  of  wind  and  rain.  Whenever  these  irregularities 
are  great  enough  to  escape  the  damping  effect  of  transmis¬ 
sion  through  the  mud  they  are  present  at  such  a  depth  as 
5  m.  several  months  after  their  appearance  on  its  surface, 
and  they  may  be  so  large  as  to  put  the  lower  part  of  the 
series  of  temperatures  on  a  given  date,  as  recorded  in  the 
tables,  out  of  line  with  the  preceding  or  following  series. 
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Such  irregularities  in  the  form  of  the  heat  wave  would 
be  even  more  effective  in  causing  variations  in  records 
from  stations  in  the  deeper  water,  partly  because  the  mean 
form  of  the  wave  itself  has  very  marked  bends  (see  figs. 
8,  9),  due  to  the  summer  lag  in  the  propagation  of  the  heat 
wave  to  the  deeper  water ;  partly  also  because  the  diff  usiv- 
ity  of  the  mud  in  the  deeper  water  is  lower  than  that  at 
the  Eight-meter  station  and  the  lag  must  be  correspond¬ 
ingly  greater. 

As  has  been  said  already,  the  temperature  records  are 
not  numerous  enough  to  allow  any  full  application  of  these 
general  statements.  This  is  especially  true  of  the  last 
named  cause.  The  records  at  Stations  I  and  II  for  Oct. 
11,  1919  (p.  231)  show  temperatures  in  the  upper  meter 
quite  as  would  be  expected  from  those  before  and  after; 
but  those  in  the  deeper  meters  are  much  lower,  and  are 
about  equally  out  of  line  at  the  two  stations.  This  varia¬ 
tion  is  probably,  though  not  certainly,  connected  with 
the  fact  that  the  lower  water  during  May  of  that  year 
warmed  very  slowly,  gaining  only  a  little  more  than  one 
degree  while  four  degrees  would  be  about  the  average.  The 
striking  difference  between  the  observations  on  this  date 
and  the  adjacent  series  can  not  be  due  to  local  causes  since 
these  would  not  have  a  like  effect  at  stations  separated  by 
a  kilometer. 

Variations  due  to  local  causes  are  more  easily  identified 
and  observations  will  be  given  to  illustrate  them.  The  first 
is  found  in  series  taken  on  May  28  and  29,  1919  at  the 
Eight-meter  and  Twelve-meter  stations  on  the  south  side 
of  the  lake  and  in  Northeast  Bay,  about  4  km.  distant. 


Table  11.  Observations  near  the  south  side  of  the  lake  and  in  North¬ 
east  Bay . 


Depth 

Eight : 

meters 

Twelve 

meters 

South 

Northeast 

South 

Northeast 

Bot. 

11.2 

12.2 

10.5 

10.5 

0.5 

10.7 

9.8 

9.5 

9.2 

1.0 

9.1 

8.6 

8.3 

8.0 

1.5 

8.4 

8.4 

7.7 

7.7 

2.0 

8.0 

8.6 

7.8 

8.1 

2.5 

8.3 

9.1 

8.0 

8.6 

3.0 

8.5 

9.5 

8.5 

9.0 

3.5 

8.8 

9.8 

8.7 

9.4 

4.0 

9.2 

10.3 

9.0 

9.6 

4.5 

9.6 

10.5 

9.3 

9.9 

5.0 

9.8 

9.5 

Note.  The  mud  in  Northeast  Bay  was  so  dense  that  observations 
stopped  at  4.5  m. 
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The  table  shows  that  at  the  depth  of  1.5  m.  below  the 
surface  of  the  mud  the  temperature  in  the  two  locali¬ 
ties  was  the  same,  but  at  greater  depths  the  temperature  in 
Northeast  Bay  was  the  higher.  Such  a  difference  at  this 
time  of  the  year  is  not  due  to  greater  gains  of  heat  during 
the  spring,  but  to  smaller  losses  during  the  winter.  Since 
the  mud  in  Northeast  Bay  was  denser  than  that  on  the  south 
slope  it  is  not  probable  that  the  conductivity  was  less;  and 
since  the  slope  of  the  bottom  is  much  less  drainage  must 
have  had  some  influence  on  the  temperatures.  However 
the  influence  of  the  different  factors  may  be  rated,  it  is  plain 
that  the  heat  budget  in  Northeast  Bay  will  be  smaller  than 
at  corresponding  depths  on  the  south  slope  of  the  lake  bot¬ 
tom.  The  supply  of  heat  from  the  water  will  be  about  the 
same  and  at  the  close  of  the  warming  season  the  tempera¬ 
tures  in  the  deeper  strata  of  the  mud  should  be  much  alike. 

Other  series  of  readings  were  made  at  points  closely  ad¬ 
jacent  and  illustrate  variations  of  temperature  between 
such  stations.  On  January  3,  4,  and  5,  1917  four  sets  of 
observations  were  made  near  together  in  University  Bay, 
and  three  sets,  also  near  each  other,  in  the  bay  between 
Picnic  Point  and  Second  Point. 


Table  12.  A.  Observations  in  University  Bay,  January  3  and  U, 

1917. 


Depth 

5.7m. 

7.8m. 

8.3  m. 

9.0  m. 

Bot. 

0.8° 

1.0° 

0.8° 

0.8° 

0.5 

3.4 

3.8 

2.3 

2.3 

1.0 

5.9 

6.2 

5.3 

6.0 

1.5 

8.8 

7.4 

7.4 

8.4 

2.0 

10.4 

9.7 

9.2 

10.4 

2.5 

10.2 

10.0 

11.4 

B.  Picnic  Point  Bay,  January  5,  1917. 


Depth 

5.8  m. 

9.6  m. 

12.3  m. 

Bot. 

0.8° 

1.0° 

1.0° 

0.5 

2.9 

3.1 

2.9 

1.0 

4.8 

5.4 

6.2 

1.5 

7.4 

7.5 

8.1 

2.0 

9.5 

9.5 

9.6 

3.0 

10.6 

11.0 

On  Jan.  9,  1919,  two  series  were  taken  in  University  Bay 
at  the  depth  of  12  m.,  one  southwest  and  the  other  south- 
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east  of  the  deepest  water  (20  m.)»  Temperatures  were 
closely  alike  at  2.5  m.  and  below,  but  nearer  the  surface 
there  was  much  difference. 


Table  13.  Observations  in  University  Bay ,  12  m.,  Jan.  9 ,  1919. 


Depth 

Southeast 

Southwest 

12.5  m. 

12.0m. 

Bot._.  _ _ _  _  _  _ 

0.2° 

0.3° 

0.5 _ 

2.8 

4.8 

1.0 _ 

6.4 

7.2 

1.5 _ 

8.6 

9.1 

2.0 _ 

9.6 

10.0 

2.5 _ 

10.0 

10.1 

3.0 _ 

10.1 

10.1 

4.0 _  ..  _ _ 

9.8 

9.6 

5.0 _ 

9.6 

9.5 

Four  series  were  taken  close  together  on  the  slope  near 
the  Eight-meter  station  on  Feb.  5  and  6,  1920,  with  results 
as  follows.  Note  especially  the  difference  between  I  and  III 
where  the  depth  of  water  was  the  same. 


Table  14.  Observations  near  south  shore  of  lake,  Feb.  5  and  6,  1920. 


Depth 

I 

8.0 

II 

9.0 

III 

8.0 

IV 

11.0 

Bot _  _  _  . 

0.8° 

0.8° 

0.7° 

0.9° 

0.5 _  _ 

2.7 

2.4 

2.7 

2.4 

1.0 _ 

4.9 

4.4 

3.1 

4.2 

1.5 _ 

6.4 

6.3 

5.7 

6.2 

2.0 _ 

7.8 

8.1 

7.1 

7.8 

2.5 _ 

8.7 

8.8 

8.2 

8.5 

3  .0_ 

9.4 

9.6 

9.1 

These  cases  illustrate  differences  due  to  small  changes  in 
the  place  of  observation,  They  may  be  attributed  to  differ¬ 
ences  in  conductivity  or  in  drainage  or  to  both  factors. 
Many  of  the  differences  appearing  in  the  general  tables  are 
no  doubt  of  similar  origin.  Observations  at  the  same  sta¬ 
tion  were  not  taken  at  exactly  the  same  spot  on  successive 
dates.  This  was  especially  true  in  summer  when  the  launch 
had  to  be  fixed  by  four  anchors,  sent  out  by  boats  in  differ¬ 
ent  directions,  and  the  cables  pulled  taut  in  order  to  keep 
the  boat  immovable  during  the  work. 

There  is  an  interesting  series  at  the  Eight-meter  station 
on  July  12,  1919  which  may  be  compared  with  those  before 
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and  after  it  (see  table  17  and  fig.  4) .  A  glance  at  fig.  4  will 
show  that  the  temperature  at  the  surface  of  the  mud  and 
at  1  m.  rose  as  would  be  expected  between  June  13  and  July 
12;  but  that  the  temperature  at  2  m.  remained  nearly  sta¬ 
tionary  and  there  was  a  marked  decline  at  3  m.  and  5  m. — a 
decline  which  puts  these  temperatures  out  of  relation  to  the 
other  observations  of  the  season.  Data  are  not  at  hand  for 
reaching  a  decision  on  the  question  whether  such  a  varia¬ 
tion  is  due  to  general  or  local  causes. 

The  general  fact  appears  that  observations  of  temper¬ 
atures  in  the  mud,  either  adjacent  in  location  or  successive 
in  time  do  not  show  such  uniformity  of  temperature  as  do 
those  made  in  the  water  of  the  lake.  This  must  be  borne 
in  mind  in  interpreting  the  observations  here  reported. 
They  showt  well  the  general  situation  and  the  succession  of 
events  in  the  temperature  exchanges  of  the  mud.  But  a  far 
greater  number  of  observations  must  be  at  hand  if  minute 
accuracy  of  detail  is  desired,  or  if  it  is  desired  to  determine 
local  variations  in  conductivity  and  drainage.  Still  more 
complete  data  would  be  required  to  trace  the  effect  of  ir¬ 
regularities  in  the  form  of  the  heat  wave,  during  the 
months  of  its  passage  through  the  mud  to  a  depth  of  five 
meters. 

Observations  in  Shallow  Water 

No  regular  station  for  series  of  temperatures  was  main¬ 
tained  in  water  shallower  than  8  m.  This  was  mainly  due 
to  the  increasing  hardness  of  the  bottom  at  smaller  depths 
and  the  consequent  difficulty  of  driving  the  thermometer. 
The  bottom  at  5.7  m.,  reported  in  Table  12,  had  a  hard  crust 
which  it  was  difficult  to  penetrate  and  while  the  mud  was 
softer  below  it,  the  thermometer  had  to  be  driven  from  the 
first  and  the  density  of  the  mud  stopped  observations  at  2 
m.  Altogether  five  series  of  temperatures  were  taken  at 
depths  of  water  between  five  and  six  meters.  They  showed 
that  the  conditions  found  at  eight  meters  extend  in  toward 
shore  at  least  as  far  as  the  mud  goes ;  so  that  there  need  be 
no  hesitation  in  assuming  that  the  heat  budgets  of  mud 
anywhere  between  shore  and  eight  meters  of  water  are  sub¬ 
stantially  alike 
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Very  few  readings  were  attempted  in  sandy  bottoms  and 
these  were  usually  unsuccessful  because  the  sand  was  too 
hard  to  permit  the  driving  of  the  thermometer.  On  March 
21,  1917  readings  were  made  in  4.5  m.  of  water  in  sand  to 
a  depth  of  1  m.  At  that  depth  the  temperature  of  the  bot¬ 
tom  was  4.3°  while  that  at  the  same  depth  in  8.4  m.  of 
water  was  4°.  On  March  30  a  reading  was  attempted  at  the 
pier  in  about  1.5  m.  of  water.  The  surface  temperature  of 
the  sand  was  3.1°  and  one-half  meter  below  the  surface  it 
was  4.4°.  At  this  time  the  sun  is  warming  the  shallow 
wjater  through  the  ice. 

On  the  whole  therefore,  there  is  no  reason  to  believe  that 
any  considerable  error  is  made  in  assuming  that  the  heat 
budget  of  the  bottom  deposits  at  eight  meters  of  water  is 
also  that  of  the  region  between  eight  meters  and  shore.  Prob¬ 
ably  the  estimate  is  a  little  too  low,  as  might  be  inferred 
from  the  curves  for  the  mean  temperature  of  water  at  the 
surface  of  the  lake  and  at  eight  meters  (fig.  2)  ;  and  the 
conductivity  of  sand  bottom  differs  somewhat  from  that  of 
the  mud.  But  the  areas  involved  are  not  great  enough  to 
cause  serious  errors  in  the  estimates  of  the  total  heat  budget 
of  the  lake  bottom.  The  matter  is  further  discussed  on 
p.  223. 

The  Total  Heat  Budget 

The  general  course  of  the  mean  temperatures  of  the  mud 
to  the  depth  of  5  m.  may  be  followed  through  the  year  from 
the  several  tables,  and  for  three  of  the  stations  they  are 
shown  in  fig.  12.  The  lowest  temperatures  are  found  in 
March  and  April.  At  the  Eight-meter  station  the  temper¬ 
ature  rises  rapidly  through  April,  May,  June,  and  July;  but 
the  rise  is  checked  abruptly  in  August  and  the  maximum 
was  found  about  September  1.  The  difference  in  temper¬ 
atures  between  July  15  and  Oct.  1  is  howtever,  small  (see 
p.  194) .  At  the  Twelve-meter  station  the  most  rapid  rise 
is  during  May  and  June,  with  a  slow  continuance,  going  on 
steadily  until  the  maximum  is  reached  in  October.  At  sta¬ 
tion  II  May  and  June  are  also  the  period  of  rapid  rise;  but 
the  later  increase  is  very  slow,  culminating  in  November. 
In  all  cases  the  decline  after  November  1  is  rapid,  corres- 
nonding  to  the  cooling  of  the  lake.  This  decline  is  checked 
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early  in  December,  since  a  stable  stratification  is  reestab¬ 
lished  after  the  temperature  of  4°  is  passed,  and  thereafter 
all  cooling  processes  are  slowed  up.  The  curve  of  mean 
temperature  for  Station  I  (18  m.)  is  slightly  above  that  for 
Station  II,  but  is  so  near  to  it  that  both  can  not  well  be 
shown  in  the  same  diagram. 


Fig.  12.  Diagram  showing  course  of  mean  annual  temperature  for 
the  5  m.  stratum  of  mud  at  the  Eight-meter  and  Twelve-meter  sta¬ 
tions  and  at  Station  II. 


The  approximate  total  heat  budget  of  the  lake  bottom 
may  be  determined  from  the  data  here  reported.  The  area 
of  Lake  Mendota  at  various  depths  is  as  follows : 

Table  15.  Percentile  area  of  Lake  Mendota  at  depths 

named. 


Depth,  meters  Area,  percent 


0 

100 

3 

81 

8 

67 

12 

54 

18 

30 

20 

16 

23.5 
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We  may  assume  as  round  numbers  for  the  heat  budgets 
at  the  several  depths  of  observation :  at  8  m.,  8000  cal. ;  at 
12  m.,  2200  cal.;  at  18  m.,  1100  cal.  at  23.5  m.,  1100  cal. 
These  figures  are  rather  below  than  above  the  true  results, 
for  in  no  year  of  the  study  was  the  temperature  of  the 
wiater  at  any  depth  above  the  mean  derived  from  16  years 
observation,  and  in  most  cases  it  was  below  the  mean. 

If  these  results  are  platted  on  coordinate  paper  at  the 
proper  place,  connected  and  the  area  measured  which  is  en¬ 
closed  by  the  curve,  the  result  is  a  mean  annual  budget  for 
the  lake  bottom  of  2035  calorics  per  square  centimeter  of 
its  surface.  This  is  in  round  numbers  2000  cal.,  which  will 
be  taken  as  the  result. 

This  result  involves  the  following  assumptions.  (1)  The 
area  of  the  bottom  of  the  lake  is  assumed  to  be  the  same  as 
that  of  the  surface.  (2)  The  line  joining  the  budgets 
for  8  m.,  12  m.,  and  18.5  m.  is  nearly  straight,  and  the  bud¬ 
gets  are  assumed  to  decrease  in  the  same  ratio.  Probably 
there  is  a  more  rapid  decline,  for  instance,  between  8  m.  and 
10  m.  than  between  10  m.  and  12  m.  (3)  The  budget  from 
18  m.  to  the  center  of  the  lake  is  assumed  to  be  uniform. 
This  is  probably  correct  in  general.  (4)  No  allowance  is 
made  for  difference  in  specific  heat  between  water  and 
mud.  There  is  certainly  a  difference,  but  we  know  very 
little  about  the  specific  heat  of  the  mud  and  can  not  discuss 
the  matter  quantitatively  at  present.  (5)  The  budget  of 
the  area  between  the  8  m.  station  and  the  margin  is  assum¬ 
ed  to  be  the  same  as  that  at  8  m.  On  this  subject  a  little 
more  may  be  said. 

The  observations  made  in  water  between  5  m.  and  6  m. 
deep  (p.  220)  show  that  there  is  little  change  between  the 
Eight-meter  station  and  the  smaller  depth.  Professor 
March  has  computed  the  effect  on  the  bottom  of  the  mean 
annual  heat  wave  for  the  depth  of  3  m.  in  the  lake  (p.  228) , 
assuming  a  diffusivity  the  same  as  at  8  m.  The  annual 
heat  budget  wTorks  out  as  3150  cal.  while  that  at  8  m.  is 
2850  cal.  on  the  same  basis.  No  doubt  the  diffusivity  at  3 
m.  is  greater  as  there  is  more  sand  in  the  bottom  deposits, 
but  there  can  be  no  serious  error  in  assuming  an  average 
budget  of  3000  cal.  for  this  region. 

The  average  annual  heat  budget  for  the  water  of  Lake 
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Mendota  has  been  determined  as  23,000 — 24,000  cal.  To 
this  sum  must  now  be  added  about  2000  cal.  for  the  heat 
which  goes  into  the  bottom.  Thus  8  percent  or  9  percent 
are  added  to  the  budget  for  the  water,  and  the  average  heat 
budget  of  the  lake  is  25,000 — 26,000  cal.  for  each  square 
centimeter  of  the  surface. 

The  losses  of  heat  from  the  mud  to  the  water  in  winter 
may  be  computed  in  the  same  way.  The  amount  of  heat  lost 
by  the  mud  from  December  15  to  April  1,  which  was  ap¬ 
proximately  the  ice  period  for  the  years  in  question,  was  as 
follows :  8  m. ;  1040  cal. ;  12  m.,  600  cal. ;  18  m.,  300  cal. ; 
23.5  m.,  300  cal.  The  result  for  18  m.  is  probably  somewhat 
too  small,  owing  to  the  position  of  Station  I  in  the  smaller 
or  Picnic  Point  basin.  If  it  had  been  on  the  slope  of  the 
main  basin  of  the  lake  the  loss  in  winter  would  have  been 
greater  than  that  in  the  deeper  water.  If  these  figures  are 
platted  and  the  intercepted  curve  measured,  the  mean  re¬ 
sult  is  a  winter  loss  by  the  mud  of  about  650  cal.  per  sq.  cm. 
of  surface. 

The  result  of  12  years  study  of  winter  temperatures  in 
the  water  shows  that  its  mean  temperature  immediately 
after  freezing  is  0.6° ;  immediately  after  the  disappearance 
of  the  ice  it  is  2.6°,  indicating  a  gain  of  2°  during  the  ice 
period.  The  mean  depth  of  the  lake  is  12.1  m.  so  that  a 
gain  of  2°  corresponds  to  about  2400  cal.  per  sq.  cm.  of  sur¬ 
face.  The  mean  ice  period  is  from  December  18  to  April  7, 
or  110  days.  It  thus  appears  that  the  passage  of  heat  from 
the  bottom  to  the  water  of  the  lake  during  the  ice  period 
will  account  for  about  one-fourth  of  the  total  gain.  The 
remainder  must  be  assigned  in  small  part  to  inflowing 
water,  and  mainly  to  the  penetration  of  the  ice  by  the  sun's 
rays,  which  are  increasingly  effective  as  winter  passes  on 
into  spring. 

MATHEMATICAL  DISCUSSION 
Analysis  of  Data  from  Eight-meter  Station 

The  tables  of  mean  temperatures  from  the  several  sta¬ 
tions  and  the  annual  temperature  curves  derived  from  them 
show  that  smooth  average  results  can  not  be  derived  from  a 
three  year  mean.  Such  a  result  is  to  be  expected.  Recourse 
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was  therefore  had  to  a  mathematical  analysis  of  data  from 
the  Eight-meter  station  in  order  to  eliminate  so  far  as  pos¬ 
sible  the  accidental  and  occasional  elements  which  effect 
variations  in  the  heat  budget  of  the  mud,  and  to  ascertain 
the  effect  of  the  permanent  factors  in  their  average 
strength. 

The  annual  heat  wave  was  converted  into  a  form  which 
could  be  handled  mathematically.  The  attempt  was  first 
made  to  fit  a  sine-curve  to  the  data  for  the  temperature  at 
the  bottom  of  the  water  as  given  in  table  2:  but  the  adjust¬ 
ment  between  sine-curve  and  data,  while  fairly  close,  was 
not  thought  accurate  enough.  The  curve  was  then  analyzed 
into  its  Fourier  components  by  the  24-ordinate  method1,  in 
which  the  ordinates  were  the  data  given  in  the  first  column 
of  temperatures  in  table  2.  It  was  found  that  all  com¬ 
ponents  after  the  first  three  were  negligible.  From  this 
analysis  the  following  equation  resulted,  in  which  So,  the 
temperature  at  the  surface  of  the  mud,  is  represented  as  a 
function  of  the  time. 

(1)  So  =  9.94  -f  10.70  sin  (r  —  129°  40')  -f-  1.30  sin  (2r  —  1°  40')  + 

0.69  sin  (3r  — 65°  47'). 

In  this  expression,  r,  measured  in  degrees,  is  equal  to  the 
number  of  the  day  in  question,  counting  from  the  beginning 
of  the  year.  To  simplify  the  computation  and  plotting  of 
the  curves,  the  year  was  taken  to  be  composed  of  twelve 
months  of  thirty  days  each.  This  procedure  is  sufficiently 
accurate  for  the  purposes  of  this  investigation. 

The  temperature  at  any  depth  below  the  surface  of  the 
mud  is  to  be  calculated  from  the  temperature  of  the  surface 
as  expressed  by  equation  (1)  which  will  be  written  in  the 
form 

3 

(2)  6)0  =  Co  +  ^  Cn  sin(n  go  t  —  yn  ). 

n=l 

From  this  it  is  known2  that  the  temperature  at  any  depth 
x  is  given  by  the  equation  (3) . 


1.  See  e.  g\  Whittaker  and  Robinson,  The  Calculus  of  Observations, 
p.  273. 

2  See  e.  g.  H.  S.  Carslaw,  The  Conduction  of  Heat,  p.  50. 

15 
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3 

(3)  ®  =  Co  ^  Cn  exp(-pn  x)sin(n  go  t  —rn  —  pn  x). 

n=l 

In  these  formulas  C0  is  the  mean  annual  temperature, 
which  is  assumed  to  be  independent  of  the  depth.  This  as¬ 
sumption  is  not  necessary  but  it  is  suggested  and  confirmed 
by  the  data  for  this  station.  The  product  t,  measured  in 
radians,  replaces  r  of  equation  (1)  ;  t  is  measured  in 
seconds;  and  =2tt/T,  where  T  is  the  number  of  seconds 
in  one  year.  The  expression  exp  (-pn  x)  is  the  damping  ef¬ 
fect,  i.  e.,  the  percentage  of  the  oscillation  at  the  surface  of 
the  mud  which  will  remain  at  depth  x;  pn—  (n  °°/2)%/h,  in 
which  h=(k/c/o)  where  k  is  the  conductivity,  c  the 
specific  heat,  and  p  the  density  of  the  mud ;  p  n  x  is  the  phase 
shift,  which  comes  out  as  the  lag  in  the  transmission  of  heat 
from  meter  to  meter. 

From  the  series  of  equation  (1)  the  values  of  the  temper¬ 
atures  at  the  surface  of  the  mud  were  computed,  with  the 
result  seen  in  table  15  and  fig.  13.  These  are  to  be  com¬ 
pared  with  the  corresponding  data  for  the  Eight-meter  sta¬ 
tion  (table  2,  fig.  3)  and  the  fit  will  be  found  entirely  satis¬ 
factory. 

In  deriving  the  temperatures  at  depths  below  the  surface 
of  the  mud,  the  constant  h,  the  square  root  of  the  diffusivity, 
was  first  determined.  The  mean  observed  temperatures  at 
the  depths  of  1  m.  and  2  m.  respectively  were  analyzed  and 
found  to  be  represented  by  the  series : 

(4)  0i  =  10.10  +  6.13  sin(r '  —  154°8')  +  0.72  sin(2r  -  27°59') 

+  0.32  sin(3r  -  138°6'). 

(5  02  =  10.01  +  3.58  sin(r  -  185°50')  +  0.40  sin(2r  -  96°11') 

+  0.20  sin(3r  -  179°53'). 

From  the  damping  factor  exp  (-pLx)  (see  equation  (3)) 
obtained  for  each  of  these  depths  by  comparing  (4)  and  (5) 
with  (1),  the  constant  h  was  computed  and  found  to  have 
the  values  0.0557  and  0.0582  from  (4)  and  (5)  respectively. 
The  mean  of  these  values,  0.057,  was  adopted  as  the  value 
of  h,  the  units  of  length  and  time  being  one  centimeter  and 
one  second.  The  corresponding  value  of  the  diffusivity  h2 
is  0.00325. 
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With  this  value  of  h  the  temperatures  at  depths  of  1,  2, 
3,  4,  and  5  meters  were  computed  by  (3),  from  the  surface 
temperatures  given  by  (1).  The  results  are  given  in  table 
15  and  fig.  13.  They  are  in  satisfactory  agreement  with  the 
mean  observed  temperatures  at  the  station. 


Fig.  13.  Course  of  annual  temperatures  in  the  mud,  based  on  a 
temperature  of  bottom  water  shown  in  curve  marked  0.  This  is  a 
smoothed  curve  close  to  that  observed  at  8  m.  See  fig.  3.  The  heat 
conductivity  of  the  mud  to  be  assumed  was  fitted  to  the  results  shown 
in  table  2.  (See  text,  p.  194) .  The  diagram  represents  approximately 
the  movement  of  temperatures  at  the  Eight-meter  station,  as  they 
would  appear  if  observations  were  more  numerous  and  extended  over 
more  years,  so  as  to  yield  smooth  curves. 

It  appears  that  the  damping  effect  is  such  that  the  tem¬ 
perature  oscillation  at  1  m.  is  about  57  per  cent  of  that  at 
the  surface  and  the  same  law  holds  to  the  depth  of  5  m.  The 
lag  for  an  increase  of  depth  of  one  meter  is  a  little  more 
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than  30  days.  This  is  also  in  agreement  with  the  results 
from  fig.  3.  It  takes,  therefore,  more  than  five  months  for 
temperature  changes  at  the  surface  of  the  mud  to  register 
their  effect  at  the  depth  of  five  meters. 

The  annual  heat  budget  may  be  computed  from  the  results 
of  this  analysis  as  given  in  table  16.  It  equals  2850  cal., 
about  the  same  as  that  from  table  2  and  less  than  that  from 
the  mean  of  the  several  years  as  shown  in  table  3. 


Table  16.  Temperatures  at  the  Eight-meter  station ,  as  computed 
from  the  mean  annual  heat  curve. 


Depth 

0 

1 

2 

3 

4 

5 

Mean 

Temper¬ 

ature 

Jan. 

1_ _ _ 

1. 

03 

7. 

46 

10. 

48 

11. 

29 

11. 

06 

10. 

56 

9. 

24 

Jan.  15 _ _ _ _ 

0. 

59 

6. 

14 

9. 

53 

10. 

85 

10. 

93 

10. 

60 

Feb. 

1 _ 

0. 

78 

5. 

36 

8. 

71 

10. 

36 

10. 

74 

10. 

58 

8. 

14 

Feb. 

15 _ 

1. 

22 

4. 

92 

7. 

95 

9. 

87 

10. 

50 

10. 

50 

Mar. 

1 _ 

1. 

71 

4. 

71 

7. 

54 

9. 

40 

10. 

23 

10. 

44 

7. 

50 

Mar. 

15 _ 

2. 

14 

4. 

66 

7. 

17 

8. 

98 

9. 

96 

10. 

31 

April 

1 _ 

2. 

87 

4. 

68 

6 

.91 

8. 

61 

9. 

69 

10. 

16 

7. 

24 

April 

15 _ 

4. 

22 

4. 

93 

6. 

.71 

8. 

32 

9. 

44 

9. 

99 

May- 

1 _ 

6. 

.24 

5. 

,52 

6 

.71 

8. 

12 

9. 

21 

9. 

.82 

7. 

36 

May 

15 _ _ _ 

9. 

.39 

6. 

.53 

6 

.97 

8. 

02 

9. 

03 

9. 

66 

June 

1 _ 

12. 

81 

8 

.00 

7 

.30 

8. 

03 

8. 

89 

9 

.51 

8. 

.46 

June 

15 _ 

16. 

09 

9. 

.78 

7 

.97 

8. 

16 

8, 

.82 

9 

.40 

July 

1 _ 

18. 

.77 

11 

.66 

8 

.86 

8. 

43 

8. 

.82 

9. 

.32 

10 

.02 

July 

15 _ 

20 

.53 

13 

.40 

9 

.87 

8 

.81 

8. 

.89 

9 

.28 

Aug. 

1 _ 

21 

.32 

14 

.80 

10 

.89 

9 

.28 

9 

.04 

9 

.30 

11 

.60 

Aug. 

15 _ 

21 

.26 

15 

.76 

11 

.75 

9 

.83 

9 

.26 

9 

.35 

Sept. 

1 

20 

.47 

16 

.29 

12 

.60 

10 

.40 

9 

.45 

9 

.44 

12 

.58 

Sept. 

19 

.12 

16 

.38 

13 

.17 

10 

.96 

9 

.86 

9 

.57 

Oct. 

i _ 

17 

.21 

16 

.06 

13 

.51 

11 

.43 

10 

.19 

9 

.72 

12 

.94 

Oct. 

15 _ 

14 

.42 

15 

.29 

13 

.61 

11 

.78 

10 

.50 

9 

.89 

Nov. 

1 _ 

11 

.42 

14 

.10 

13 

.45 

12 

.00 

10 

.77 

10 

.06 

12 

.20 

Nov. 

15 _ 

7 

.89 

12 

.55 

13 

.09 

12 

.04 

10 

.97 

10 

.22 

Dec. 

1 _ 

4 

.79 

10 

.74 

12 

.32 

11 

.93 

11 

.09 

10 

.37 

10 

.76 

Dec. 

15 _ 

2 

.41 

8 

.94 

11 

.45 

11 

.66 

11 

.12 

10 

.48 

Analysis  of  Results  at  a  Water  Depth  of  Three 

Meters 

The  same  formulas  have  been  used  to  compute  the  heat 
budget  which  would  be  present  in  the  bottom  deposits  at  a 
depth  of  three  meters.  The  data  for  the  mean  annual  tem¬ 
perature  oscillation  at  this  depth  were  treated  by  the  same 
methods  as  those  from  the  eight-meter  station.  The  tem¬ 
perature  of  the  surface  of  the  mud  is  expressed  by  the  fol¬ 
lowing  series : 

(6)  0O  =  10.78  4-  12.12  sin(r  -  124°00')  -f  1.47  sin(2r  -  339°43') 

-f  l.llsin(3r  -  42°28'). 

From  this  expression  the  temperatures  at  1,  2,  3,  4,  and 
5  meters  were  computed  by  (3),  using  the  value  of  h  de- 
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termined  at  the  eight-meter  station.  This  value  is  probably 
too  small  since  there  is  much  more  sand  in  the  bottom  de¬ 
posits  at  3  m.  than  at  8  m. ;  but  h  varies  only  as  the  square 
root  of  the  conductivity  divided  by  the  product  of  the 
density  and  specific  heat.  The  result  is  to  show  an  annual 
heat  budget  of  3150  cal.  It  thus  appears  that  the  assump¬ 
tion  of  an  average  annual  heat  budget  of  3000  cal.  (p.  223) 
for  the  area  between  the  margin  of  the  lake  and  8  m.  must 
be  close  to  the  facts. 

Computations  similar  to  the  foregoing  might  be  applied 
to  the  results  from  stations  at  a  greater  depth  of  water; 
but  the  situation  at  these  stations  is  more  complicated.  At 
the  Eight-meter  station  there  is  no  evidence  of  any  effect 
due  to  heat  transmitted  upward  from  the  ground  into  the 
five  meter  stratum  of  mud  which  is  under  consideration. 
No  doubt  such  an  effect  is  present,  but  it  is  necessarily 
small  and  a  determination  of  its  value  would  require  a 
longer  series  of  years  or  a  greater  number  of  observations 
or  both.  Of  course,  if  the  progress  of  the  annual  heat  wave 
could  be  followed  into  the  ground  for  a  greater  distance,  a 
level  would  be  reached  where  the  effect  of  ground  tempera¬ 
tures  would  be  obvious. 

If  a  lake  is  imagined  whose  deepest  water  has  a  constant 
temperature  of  4°  the  temperature  in  the  bottom  deposits 
below  it  would  rise  regularly  with  increasing  depth.  This 
condition  is  far  from  that  found  in  Lake  Mendota,  where 
the  summer  temperature  of  the  deepest  water  is  rarely  less 
than  10°  and  may  rise  in  favorable  seasons  above  15°. 
However,  the  annual  temperature  oscillation  in  the  deeper 
water  does  not  completely  obscure  the  effects  of  ground 
temperatures,  especially  in  the  lower  part  of  the  five  meter 
stratum.  This  fact  is  evident  for  instance,  in  the  data  from 
Station  II  (p.  213).  But  the  observations  are  neither  suf¬ 
ficiently  numerous  nor  sufficiently  regular  to  warrant  the 
construction  of  a  heat  curve  extending  downward  into  the 
bottom  deposits.  No  attempt  has  therefore  been  made  to 
carry  the  mathematical  analysis  over  to  these  stations. 
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Summary 

1.  The  temperature  of  the  mud  bottom  of  Lake  Mendota 
was  observed  at  four  stations  located  in  water  8  m.,  12  m., 
18  m.,  and  23.5  m.  deep.  Temperatures  were  read  every 
half  meter  to  a  depth  of  5  m.  A  total  of  207  series  was 
taken  between  March,  1916  and  February,  1921;  181  of 
these  were  taken  after  Dec.  1,  1917. 

2.  Tables  of  temperatures  are  given  in  tables  2,  5,  7,  and 

9,  based  on  the  means  of  the  observations  of  1918,  1919, 
and  1920.  Detailed  records  are  given  in  an  appendix.  Max¬ 
imum  and  minimum  temperatures  and  the  heat  budget  for 
each  station  and  each  year  are  given  in  tables  3,  6,  8,  and 

10. 

3.  The  changes  of  temperature  in  the  mud  are  the  result 
of  the  heat-wave  in  the  water  immediately  above  it.  This 
wTave  has  a  period  of  one  year  and  an  amplitude  which  dif¬ 
fers  with  the  depth  of  the  water.  The  heat  is  transmitted 
through  the  mud  by  conduction. 

4.  At  the  Eight-meter  station  the  amplitude  of  the  an¬ 
nual  heat-wave  during  the  years  of  observation  was  21.5° 
(0.8° — 22.3°).  The  transmission  of  the  heat  was  about 
57 %  per  meter.  The  lag  in  the  transmission  was  about  31 
days,  or  one  month,  per  meter.  At  the  other  stations, 
where  the  water  was  deeper,  the  amplitude  of  the  heat-wave 
was  smaller  (see  tables)  ;  and,  since  the  mud  was  softer, 
the  percentage  of  transmission  was  less  (about  50%)  and 
the  lag  was  greater  (see  figs.  8,  9).  In  all  cases  the  trans¬ 
mission  in  the  deeper  part  of  the  5  m.  stratum  seemed  to  be 
greater  than  near  the  surface ;  but  this  result  was  not  clear¬ 
ly  shown,  and  in  discussing  the  data  from  the  Eight-meter 
station,  the  transmission  in  the  upper  two  meters  of  the 
stratum  was  assumed  to  hold  throughout. 

The  large  amount  of  lag  in  the  transmission  complicates 
the  movement  of  the  changes  of  temperature  in  the  mud. 
On  almost  any  date  part  of  the  5  m.  stratum  is  gaining  heat 
and  part  is  losing. 

6.  The  annual  heat-budget  is  taken  as  the  difference 
between  the  minimum  and  the  maximum  mean  temper¬ 
atures,  which  were  found  in  the  5  m.  stratum  during  the 
year.  At  the  Eight-meter  station  it  was  5.9°  (7.1° — 13.0°)  > 
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as  derived  from  the  mean  of  the  three  years.  This  is  equal 
to  2950  cal.  per  sq.  cm.  In  a  similar  way  the  annual  heat- 
budget  at  the  Twelve-meter  station  wlas  found  to  be  about 
2200  cal.;  at  Station  I,  1100  cal.;  at  Station  II,  1100  cal.  The 
mean  annual  heat-budget  for  the  entire  lake  bottom  is  about 
2000  cal.  per  sq.  cm.  In  these  computations  the  specific 
heat  of  the  mud  is  assumed  to  be  the  same  as  that  of  the 
water. 

7.  There  is  considerable  variation  in  the  rate  of  move¬ 
ment  of  heat  through  the  mud,  Two  causes  are  assigned 
for  local  variations:  conductivity  and  “drainage”.  A  cause 
for  general  variations  is  seen  in  irregularities  in  the  form 
of  the  annual  heat-wave  due  to  variations  in  the  rate  of 
warming  or  cooling  of  the  lake.  Since  conduction  in  the 
mud  is  slow,  these  irregularities  reach  the  deeper  layers  of 
the  5  m.  stratum  several  months  after  they  appear  at  its 
surface. 

8.  The  data  from  the  Eight-meter  station  are  discussed 
mathematically,  yielding  a  table  of  temperatures  (table  16) 
and  a  diagram  (fig.  13)  in  which  local  variations  and  irreg¬ 
ularities  are  eliminated.  The  result  is  a  heat-budget  of 
2850  cal.  The  mean  annual  heat-wave  in  the  water  of  the 
lake  at  the  depth  of  3  m.  below  its  surface  was  taken  as  the 
basis  for  computing  the  heat  exchanges  in  the  lake  bottom 
below!  water  3  m.  deep.  The  annual  heat-budget  resulting 
from  this  computation  is  3150  cal.  per  sq.  cm. 
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Table  17.  Observations  at  the  liight-meter  Station. 
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Table  20.  Observations  at  Station  II,  2S.5  meters 


PHOSPHORUS  CONTENT  OF  LAKE  WATERS  OF 
NORTHEASTERN  WISCONSIN 


C.  JUDAY,  E.  A.  BlRGE,  G.  I.  KEM MERER  AND  R.  J.  ROBINSON 

Notes  from  the  Biological  Laboratory  of  the  Wisconsin  Geological 
and  Natural  History  Survey.*  XXVIII. 

Introduction 

Quantitative  studies  of  the  phosphorus  content  of  ocean 
waters  have  been  made  by  several  investigators  in  recent 
years,  but  relatively  few  determinations  have  been  made  on 
fresh  waters.  Of  the  very  large  number  of  analyses  of 
river  and  lake  waters  of  the  United  States  that  are  given 
by  Clarke  (1924),  only  27  include  phosphorus  determina¬ 
tions;  20  of  these  are  lake  waters  and  they  represent  19 
different  lakes.  The  waters  of  several  of  these  lakes  are 
more  or  less  alkaline  and  some  of  them  contain  unusually 
large  amounts  of  phosphorus.  In  four  of  them,  for  exam¬ 
ple,  it  ranged  from  33  mg.  to  133  mg.  per  liter  of  water. 
On  the  other  hand,  the  water  of  Crater  Lake,  Oregon,  yield¬ 
ed  only  0.032  mg.  per  liter  and  three  others  gave  only  a 
trace  of  phosphorus. 

McHargue  and  Peter  (1921)  studied  the  phosphate  con¬ 
tent  of  spring  and  stream  waters  in  Kentucky.  They  found 
that  the  quantity  of  phosphorus  varied  with  the  character 
of  the  geological  strata;  a  much  larger  amount  w'as  found 
in  an  Ordovician  area  than  in  Mississippian  and  Pennsyl¬ 
vanian  areas.  Seventeen  samples  from  the  first  region 
yielded  an  average  of  0.253  mg.  per  liter  of  water,  while  the 
averages  for  the  latter  areas  were  only  0.087  and  0.061  mg. 
respectively. 

Kemmerer  (1923)  reported  that  the  phosphorus  content 
of  the  waters  of  five  lakes  situated  in  Idaho  and  Washing¬ 
ton  ranged  from  0.013  to  0.026  mg.  per  liter. 


*This  investigation  was  made  in  cooperation  with  the  U.  S.  Bureau  of  Fish¬ 
eries  and  the  results  are  published  with  the  permission  of  the  Commissioner 
of  Fisheries. 
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Atkins  (1923)  found  that  the  waters  of  several  uncon¬ 
taminated  streams  and  water  supplies  in  England  and  Scot¬ 
land  contained  less  than  0.022  mg.  of  phosphate  phosphorus 
per  liter;  one  stream  yielded  only  0.003  mg.  per  liter.  At¬ 
kins  and  Harris  (1924)  found  a  maximum  of  0.055  mg.  in 
one  pond  which  they  studied  and  0.04  mg.  in  another.  Only 
a  small  amount  or  none  at  all  was  found  in  these  ponds  in 
the  summer;  the  available  supply  of  phosphate  phosphorus 
was  used  up  by  the  phytoplankton.  There  was  an  increase 
in  winter  due  in  part  to  regeneration  and  in  part  to  inflow^ 
ing  water.  These  authors  reached  the  conclusion  that  the 
exhaustion  of  the  available  phosphorus  in  early  spring  set 
a  limit  to  the  further  growth  of  the  algae. 

Fischer  (1924)  states  that  an  immediate  and  marked  in¬ 
crease  in  carp  production  was  obtained  at  the  Bavarian 
Pond  Fishery  Experiment  Station  whenever  the  ponds  were 
fertilized  with  ground  basic  slag  or  with  superphosphate. 
Additions  of  nitrogen  and  potassium  without  phosphorus 
did  not  increase  the  yield  very  much. 

Investigations  relating  to  the  phosphorus  content  of 
ocean  waters  have  been  discussed  by  Brandt  (1919)  and  by 
Atkins  (1926).  The  former  reported  that  the  quantity  of 
phosphorus  in  the  surface  water  of  the  North  Sea  ranged 
from  0.029  to  0.07  mg.  per  liter;  the  amount  was  smallest 
in  May  and  June  and  largest  in  November  and  February. 
Atkins  has  found  a  summer  minimum  and  a  winter  maxi¬ 
mum  at  various  stations  off  the  coast  of  England ;  the  ver¬ 
nal  diminution  was  proportional  to  the  increase  in  phyto¬ 
plankton.  Practically  no  phosphate  phosphorus  was  found 
m  the  surface  water  from  May  to  August,  but  much  evi¬ 
dence  was  obtained  to  show  that  the  deep  water  of  the  ocean 
serves  as  a  reservoir  of  phosphate  phosphorus  since  it  con¬ 
tains  from  0.022  to  0.035  mg.  per  liter  or  more. 

In  addition  to  other  observations,  a  quantitative  study  of 
the  phosphorus  content  of  the  lake  waters  of  northeastern 
Wisconsin  was  begun  in  1925  and  was  continued  in  1926. 
These  lakes  are  situated  in  Vilas  and  Oneida  counties;  the 
former  county  possesses  347  lakes  which  are  large  enough 
to  be  shown  on  the  county  map  and  the  latter  county  has 
264  lakes.  All  of  these  lakes  occupy  typical  morainal  basins 
and  have  sandy  or  gravelly  shores  for  the  most  part.  In 
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outline  these  lakes  vary  from  almost  circular  to  elongated 
and  very  irregular  bodies  of  water.  In  general  the  main 
axes  of  the  elongated  ones  have  approximately  a  northeast- 
southwest  trend,  being  parallel  to  the  line  of  movement  of 
the  glacial  ice  which  was  from  the  northeast  to  the  south¬ 
west.  In  size  these  lakes  vary  from  about  one  hectare  in 
area  up  to  about  1,300  hectares.  The  maximum  depth 
ranges  from  one  or  two  meters  up  to  a  maximum  of  35  me¬ 
ters.  A  number  of  them  possess  neither  an  inlet  nor  an 
outlet. 

Observations  have  been  made  on  88  of  these  lakes  dur¬ 
ing  this  investigation  and  the  results  obtained  on  15  of 
them  are  shown  in  table  1.  So  far  the  work  has  been  con¬ 
fined  to  the  spring  and  summer  seasons.  The  ice  usually 
disappears  from  these  northeastern  lakes  during  the  first 
week  in  May  and  it  has  been  the  aim  to  visit  them  as  soon 
as  possible  after  the  ice  has  dissappeared.  The  summer 
observations  have  been  made  in  July  and  August. 

In  1925  the  observations  on  phosphorus  were  confined  to 
a  quantitative  determination  of  the  phosphate  phosphorus 
which  is  designated  as  the  “soluble”  phosphorus  in  the  fol¬ 
lowing  discussion.  As  the  work  progressed  however,  it  be¬ 
came  evident  that  a  determination  of  the  total  phosphorus 
(soluble  plus  organic  phosphorus)  would  contribute  to  a 
better  understanding  of  the  problem  and  a  method  was  de¬ 
vised  for  such  a  determination.  The  soluble  phosphorus 
was  determined  by  the  ceruleomolybdic  method  of  Deniges 
and  the  total  phosphorus  was  determined  by  the  same  meth¬ 
od  after  the  organic  material  in  the  sample  had  been  thor¬ 
oughly  oxidized.  The  two  methods  are  described  below. 
Deducting  the  soluble  phosphorus  from  the  total  gives  what 
is  called  the  “organic  phosphorus”  in  this  report.  This  or¬ 
ganic  phosphorus  represents  that  which  is  contained  in  the 
plankton  and  other  organic  material  that  is  present  in  the 
w(ater,  and  a  certain  part  of  it  may  consist  of  dissolved 
phosphorus  that  is  not  in  a  penta valent  state. 

Solutions  and  Methods  for  Determining  Phosphorus 

Deniges  (1921)  devised  a  ceruleomolybdic  method  for 
the  quantitative  determination  of  phosphorus  in  biological 
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products.  Florentin  (1921)  changed  tEe  acidity  of  the 
molybdate  solution  and  used  this  method  to  determine  the 
quantity  of  phosphorus  in  water.  Atkins  (1923)  modified 
Florentine  procedure  by  using  100  cc.  of  water  for  a  sam¬ 
ple  instead  of  10  cc.,  thereby  greatly  increasing  the  accu¬ 
racy  of  the  method.  This  colorimetric  method,  however, 
shows  only  the  quantity  of  phosphate  phosphorus  that  is 
dissolved  in  the  water.  The  additional  phosphorus  obtained 
in  the  determination  of  the  total  phosphorus,  as  described 
below,  is  present  in  the  sample  either  as  soluble  compounds 
of  phosphorus  other  than  phosphates  or  as  organic  com¬ 
pounds  of  phosphorus. 

The  following  solutions  are  required  for  this  colorimetric 
method  of  determining  the  phosphorus  content  of  water : — 

Molybdate  Reagent .  Dissolve  10  grams  of  ammonium 
molybdate  in  100  cc.  of  distilled  water;  add  this  solution  to 
300  cc.  of  cold  50  per  cent  (by  volume)  sulfuric  acid.  This 
molybdate  reagent  must  be  protected  from  strong  light;  it 
should  be  kept  in  the  dark  when  not  in  use.  The  molybdate 
solution  is  not  affected  by  light  before  it  is  added  to  the  sul¬ 
furic  acid,  so  that  the  two  may  be  kept  separate  and  then 
mixed  just  before  using. 

Stannous  Chloride.  Dissolve  1  gram  of  tin  in  20  cc.  of 
concentrated  hydrochloric  acid  by  warming  and  adding  2 
or  3  drops  of  a  5  per  cent  solution  of  copper  sulfate.  When 
the  tin  is  dissolved,  dilute  the  solution  to  100  cc.  with  dis¬ 
tilled  water  and  add  a  piece  of  tin. 

This  solution  may  be  more  easily  prepared  by  dissolving 
2.15  grams  of  stannous  chloride  (SnCl2  2H20)  in  20  cc.  of 
concentrated  hydrochloric  acid.  Dilute  to  100  cc.  and  add 
a  piece  of  tin. 

Standard  Phosphorus  Solution.  Dissolve  4.394  grams  of 
potassium  di-hydrogen  phosphate  (KH2P04)  which  has 
been  dried  over  sulfuric  acid,  in  phosphorus  free  water  and 
make  up  to  1  liter;  1  cc.  of  this  solution  contains  1  mg.  of 
phosphorus.  Various  dilutions  of  this  stock  solution  are 
made  up  for  standard  solutions;  the  most  useful  ones  for 
this  investigation  have  been  1  to  100  and  1  to  1000. 

Determination  of  Soluble  Phosphorus.  Measure  100  cc. 
of  the  water  to  be  tested  into  a  graduated  colorimeter  or 
into  a  Nessler  tube.  Add  2  cc.  of  the  molybdate  reagent 
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and  3  or  4  drops  of  the  stannous  chloride.  The  blue  color 
is  fully  developed  in  5  to  10  minutes ;  when  the  color  is  com¬ 
pletely  developed,  compare  with  standards  in  similar  tubes 
containing  known  amounts  of  phosphorus.  Standards  are 
made  up  by  adding  known  amounts  of  the  standard  phos¬ 
phorus  solution  to  100  cc.  of  distilled  water ;  then  add  2  cc. 
of  the  molybdate  reagent  and  3  or  4  drops  of  the  stannous 
chloride.  The  blue  color  fades  somewhat  on  keeping  so  that 
a  fresh  standard  should  be  made  after  about  half  an  hour. 
Atkins  (1923)  states  that  the  decrease  in  color  averages 
about  1  per  cent  per  hour  over  a  period  of  25  hours. 

Silica  dissolved  from  the  reagent  bottles  or  present  in  the 
water  in  large  quantities  (49  mg.  per  liter  or  more)  also 
produces  a  blue  color.  It  is  best,  therefore,  to  keep  the  rea¬ 
gents  in  Pyrex  glass  bottles.  None  of  these  lake  waters 
contained  enough  silica  to  interfere  with  the  phosphorus 
determinations  since  a  maximum  of  only  16  mg.  per  liter 
was  found  in  them. 

Determination  of  Total  Phosphorus.  The  colorimetric 
method  is  used  for  the  determination  of  the  total  phospho¬ 
rus  in  water  after  acidifying,  evaporating  and  oxidizing 
the  sample.  This  liberates  the  phosphorus  that  is  com¬ 
bined  in  the  organic  compounds  and  oxidizes  all  of  the 
phosphorus  to  the  pentavalent  state.  The  important  part 
of  the  procedure  is  the  removal  of  the  last  trace  of  the 
oxidizing  agent  before  the  molybdate  reagent  is  added.  A 
sample  of  100  cc.  of  water  is  measured  into  a  250  cc.  Erlen- 
meyer  flask;  0.2  cc.  of  concentrated  sulfuric  acid  is  added 
and  the  sample  is  evaporated  to  a  volume  of  5  to  10  cc. 
Not  more  than  0.2  cc.  of  sulfuric  acid  should  be  used  or  the 
results  will  be  too  low.  Then  0.5  cc.  of  concentrated  nitric 
acid  is  added  and  the  evaporation  is  continued  just  to  fumes 
of  the  sulfuric  acid.  After  cooling,  10  cc.  of  distilled  water 
and  3  cc.  of  concentrated  hydrochloric  acid  are  added  and 
the  evaporation  to  fumes  of  sulfuric  anhydride  is  repeated. 
There  is  danger  of  losing  phosphorus  if  fumes  are  allowed 
to  pass  out  of  the  flask.  The  sample  is  now  cooled  and 
rinsed  into  a  colorimeter  or  into  a  Nessler  tube.  It  is  then 
diluted  to  100  cc.  with  distilled  water,  after  which  2  cc.  of 
the  molybdate  reagent  and  3  or  4  drops  of  stannous  chlo¬ 
ride  are  added.  Compare  with  standards. 
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The  phosphorus  determinations  should  be  made  as 
promptly  as  possible  after  the  samples  are  taken,  other¬ 
wise  the  ratio  of  the  soluble  to  the  organic  phosphorus  may 
change.  In  these  studies  the  determinations  were  made 
within  one  to  three  hours  after  the  samples  were  secured. 

Chemical  Results 

Only  15  of  the  88  lakes  on  which  observations  have  been 
made,  are  included  in  table  1 ;  these  were  selected  as  repre¬ 
sentatives  of  the  various  types  that  were  found  in  this  sur¬ 
vey.  A  more  detailed  account  will  be  published  when  the 
investigation  is  completed.  Of  the  total  number  of  lakes 
visited  in  July  and  August,  only  19  have  been  visited  in 
May  and  none  later  than  September  28. 

The  results  given  in  table  1  for  fixed  carbon  dioxide,  phos¬ 
phorus  and  plankton  are  stated  in  milligrams  per  liter  of 
water.  The  data  for  phosphorus  are  stated  in  terms  of  the 
element  rather  than  as  P04  or  as  P205.  The  plankton  was 
extracted  from  the  samples  used  for  this  determination  by 
means  of  a  Foerst  electric  centrifuge  ( Juday  1926)  and  the 
figures  given  in  the  table  indicate  the  amount  of  organic 
material  in  these  centrifuge  catches. 

Fixed  Carbon  Dioxide.  The  fixed  carbon  dioxide  was  de¬ 
termined  by  titrating  the  water  with  N/44  HC1,  using 
methyl  orange  as  an  indicator.  There  is  a  wide  range  in 
the  amount  of  fixed  carbon  dioxide  in  the  waters  of  the 
northeastern  lakes  and  the  15  lakes  shown  in  table  1  cover 
the  entire  range.  They  vary  from  a  minimum  of  a  little 
less  than  1  mg.  in  one  lake  to  a  maximum  of  slightly  more 
than  44  mg.  per  liter  in  another.  Out  of  these  88  lakes,  the 
water  of  28  of  them  possesses  less  than  5  mg.  of  fixed  car¬ 
bon  dioxide  per  liter  and  13  others  show  more  than  20  mg. 
per  liter,  so  that  more  than  half  of  them  fall  between  these 
two  limits.  As  a  whole  these  bodies  of  water  may  be 
grouped  into  what  has  been  designated  as  medium  and  soft 
water  lakes.  The  lakes  having  neither  an  inlet  nor  an  out¬ 
let  possess  the  smallest  amount  of  fixed  carbon  dioxide. 

Soluble  Phosphorus.  The  quantity  of  soluble  phosphorus 
in  the  surface  water  varied  from  none  in  two  lakes  (Bass 
and  Mary)  to  as  much  as  0.015  mg.  per  liter  in  Adelaide. 
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In  most  instances  the  amount  falls  between  0.003  and  0.006 
mg.  per  liter.  Similar  amounts  have  been  found  in  the  hard 
water  lakes  of  southeastern  Wisconsin  where  the  fixed  car¬ 
bon  dioxide  ranges  from  70  to  100  mg.  per  liter. 

The  observations  which  were  made  on  the  northeastern 
lakes  in  May,  1926,  came  soon  after  the  disappearance  of 
the  ice.  The  ice  did  not  completely  disappear  from  Trout 
Lake  until  May  5  and  a  set  of  samples  was  obtained  on  May 
8.  The  temperature  of  the  water  on  the  latter  date  was 
3.9°  C.  at  both  surface  and  bottom,  so  that  the  vernal  cir¬ 
culation  of  the  water  was  still  in  progress  when  the  samples 
were  secured.  During  this  period  of  circulation,  the  vari¬ 
ous  substances  held  in  solution  by  the  water  are  uniformly 
distributed  from  surface  to  bottom.  This  uniform  distribu¬ 
tion  is  shown  by  the  results  obtained  for  fixed  carbon  diox¬ 
ide  and  soluble  phosphorus  in  May  on  Black  Oak,  Crystal, 
Trout,  and  Webb  Lakes.  On  May  12,  1926,  the  tempera¬ 
ture  of  the  surface  water  of  Black  Oak  Lake  was  6.9°  and 
of  the  bottom  water  4.8°. 

In  Adelaide  Lake  there  was  a  marked  decrease  in  the 
quantity  of  soluble  phosphorus  in  the  surface  water  between 
July  17  and  August  21.  Similar  decreases,  though  not  so 
marked,  were  noted  between  spring  and  summer  in  the  up¬ 
per  water  of  Big  Arbor  Vitae,  Brandy,  and  Wrebb  Lakes.  In 
Brandy  Lake,  for  example,  the  amount  decreased  from 
0.005  mg.  per  liter  on  May  13  to  only  a  trace  on  July  13. 
Decreases  were  noted  also  in  the  upper  water  of  Black  Oak 
and  Crystal  Lakes,  but  they  are  too  small  to  be  of  any  sig¬ 
nificance. 

In  Bass  Lake,  on  the  other  hand,  there  was  a  definite 
increase  in  the  soluble  phosphorus  in  the  upper  water  be¬ 
tween  May  10  and  July  1 ;  this  lake  has  a  maximum  depth  of 
only  7  m.  so  that  substantially  all  of  the  water  is  kept  in 
circulation  during  the  summer  and  this  is  favorable  for  the 
regeneration .  of  the  phosphorus.  The  surface  water  of 
Clear  Lake  yielded  only  a  trace  of  soluble  phosphorus  on 
May  10,  but  0.005  mg.  per  liter  was  found  on  August  12. 
Clear  Lake  differs  from  Bass  in  that  it  has  a  maximum 
depth  of  25  m.  and  is  stratified  during  the  summer,  and  this 
is  unfavorable  for  the  process  of  regeneration.  The  in¬ 
crease  can  not  be  attributed  to  a  renewal  of  the  upper 
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stratum  by  inflowing  water  because  the  lake  has  neither  an 
inlet  nor  an  outlet.  A  similar  increase  was  found  in  the  up¬ 
per  water  of  Island  Lake  which  is  also  deep  enough  to  be 
stratified  in  the  summer  and  which  does  not  possess  an  in¬ 
let  or  an  outlet. 

The  surface  water  of  Plum  Lake  yielded  0.005  mg.  of 
soluble  phosphorus  per  liter  in  May  and  in  July;  the  same 
amount  was  found  in  the  upper  water  of  Trout  Lake  in 
May,  June,  and  August  and  in  Wild  Cat  Lake  in  July  and 
August.  None  was  found  in  the  upper  water  of  Lake  Mary 
in  July  and  August. 

The  soluble  phosphorus  is  uniformly  distributed  from 
surface  to  bottom  during  the  vernal  circulation,  but  there 
is  no  intermixture  of  the  upper  and  lower  water  in  the  deep¬ 
er  lakes  during  the  summer  period  of  stratification;  as  a 
result  there  is  an  accumulation  of  soluble  phosphorus  in  the 
lower  strata  of  some  of  the  stratified  lakes  in  summer.  This 
phenomenon  is  due  to  the  decomposition  of  organic  matter 
in  the  lower  water;  during  this  process  the  phosphorus 
which  is  combined  with  the  decaying  organic  material  is 
liberated  in  a  soluble  form.  The  most  striking  example  of 
this  accumulation  in  the  lower  water  was  noted  in  Lake 
Mary  where  the  sample  from  20  m.  yielded  0.75  mg.  of 
soluble  phosphorus  per  liter  on  July  12,  1926,  with  none  at 
the  surface.  This  is  a  small  circular  body  of  water,  ap¬ 
proximately  122  m.  (400  ft.)  in  diameter,  but  it  has  a  maxi¬ 
mum  depth  of  22  m.  (72  ft.) . 

All  of  the  lakes  in  table  1,  with  the  exception  of  Bass, 
Brandy,  and  Crystal,  show  a  larger  amount  of  soluble  phos¬ 
phorus  in  the  lower  water  during  the  summer  than  in  the 
upper  strata ;  the  quantity  found  in  the  lower  water  in  most 
instances  is  from  two  to  ten  times  as  much  as  in  the  upper 
water. 

Organic  Phosphorus.  The  organic  phosphorus  includes 
that  which  is  combined  with  the  organic  material  that  is 
present  in  the  water,  such  as  the  plankton  and  the  organic 
debris.  The  quantity  varied  from  a  minimum  of  0.007  mg. 
per  liter  in  the  surface  sample  of  Crystal  and  Webb  Lakes 
in  May  to  a  maximum  of  0.12  mg.  in  a  sample  from  a  depth 
of  15  m.  in  Lake  Mary.  With  the  exception  of  the  surface 
sample  from  Adelaide  Lake  on  July  17,  of  the  bottom  sample 
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of  Black  Oak  Lake  on  August  25  and  of  the  lower  water  of 
Lake  Mary,  the  quantity  of  organic  phosphorus  equalled  or 
exceeded  that  of  the  soluble  phosphorus  at  the  correspond¬ 
ing  depth.  The  above  exceptions  are  the  only  ones  that 
were  encountered  in  samples  from  70  different  lakes  in 
1926.  In  most  instances  the  amount  of  organic  phosphorus 
was  from  two  to  ten  times  as  large  as  that  of  the  soluble 
phosphorus,  or  more. 

Plankton 

The  various  lakes  showed  a  wide  range  in  the  amount  of 
plankton  which  they  possessed.  Of  the  96  plankton  catches 
listed  in  table  1,  27  yielded  less  than  a  milligram  of  organic 
matter  per  liter  of  water ;  50  yielded  from  one  to  two  milli¬ 
grams  and  the  remaining  19  yielded  more  than  two  milli¬ 
grams.  Two  catches  in  the  last  group  contained  more  than 
four  milligrams  of  organic  matter  per  liter.  Minimal 
amounts  were  found  in  Clear,  Crystal,  and  Island  Lakes 
where  the  organic  material  in  the  catches  from  the  upper 
water  was  considerably  less  than  one  milligram  per  liter. 
The  average  for  the  entire  series  of  catches  obtained  from 
Crystal  Lake  on  June  28  was  only  0.67  mg.  per  liter  and  that 
from  Clear  Lake  on  August  12  was  0.88  mg. 

The  large  catch  obtained  at  3  m.  in  Lake  Mary  on  July  12 
consisted  chiefly  of  Zoochlorella.  The  maximum  catch 
found  at  15  m.  in  Plum  Lake  on  July  14  consisted  chiefly  of 
organic  debris ;  only  a  relatively  small  part  of  it  was  made 
up  of  recognizable  plankton  organisms,  but  most  of  the 
debris  was  undoubtedly  derived  from  the  plankton  which 
flourished  in  the  upper  water. 

Discussion  of  Results 

Quantitative  studies  of  both  marine  and  freshwater  phy¬ 
toplankton  have  shown  that  there  is  a  more  or  less  definite 
seasonal  periodicity  in  the  growth  of  these  organisms.  In 
several  Wisconsin  lakes  on  which  regular  observations  have 
been  made,  for  example,  there  are  spring  and  autumn 
maxima  which  are  separated  by  summer  and  winter 
minima.  These  rhythmic  changes  have  been  attributed  to 
various  factors,  such  as  temperature,  light,  nitrogen,  and 
phosphorus. 

16 
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In  recent  papers  Atkins  (1923-1926)  has  put  forth  the 
theory  that  phosphorus  is  the  limiting  factor.  The  phyto¬ 
plankton  needs  an  available  supply  of  nitrogen,  potassium, 
and  phosphorus  for  growth  just  as  the  land  plants  do. 
Nitrogen  and  potassium  are  usually  present  in  natural  wat¬ 
ers  in  sufficient  quantities  to  supply  the  demands  of  these 
organisms,  but  phosphorus  is  generally  present  in  such 
small  amounts  that  it  will  serve  as  a  limiting  factor  in  the 
growth  of  the  algae. 

During  the  summer  period  the  phytoplankton  is  limited 
to  the  upper  stratum,  or  epilimnion,  because  it  needs  a  cer¬ 
tain  amount  of  light  for  the  process  of  photosynthesis ;  as  a 
result  it  draws  upon  the  stock  of  soluble  phosphorus  in  this 
stratum.  When  the  various  plankton  organisms  die  and 
sink  into  the  lower  water,  they  carry  down  with  them  a 
certain  amount  of  this  phosphorus.  Since  the  soluble  phos¬ 
phorus  is  usually  present  in  small  quantities  in  the  upper 
water,  the  supply  is  soon  exhausted  by  a  large  growth  of 
phytoplankton  and,  according  to  the  theory,  this  sets  a 
limit  to  the  further  growth  of  these  organisms. 

The  chemical  results  show  that  there  is  only  a  small 
amount  of  soluble  phosphorus  present  in  the  upper  water  of 
these  Wisconsin  lakes  in  spring  and  summer ;  in  most  in¬ 
stances  there  is  only  a  very  slight  or  no  decrease  at  all  in 
the  quantity  as  the  summer  season  advances.  This  was 
true  of  lakes  which  maintained  a  fairly  large  growth  of 
plankton  in  the  upper  water,  such  as  Black  Oak,  Plum,  and 
Trout.  In  Black  Oak  and  Trout  the  crop  of  phytoplankton 
was  sufficient  to  produce  the  usual  summer  “bloom”  in  July 
and  August.  In  Lake  Mary  on  the  other  hand,  there  was 
no  trace  of  soluble  phosphorus  in  the  upper  three  meters  on 
July  12  and  none  in  the  upper  two  meters  on  August  21,  yet 
an  abundant  growth  of  phytoplankton  was  found  in  these 
strata  on  both  dates.  A  supply  of  soluble  phosphorus  was 
present  just  below  these  strata  and  enough  may  have  dif¬ 
fused  into  the  upper  water  to  supply  the  demands  of  the 
phytoplankton,  but  diffusion  takes  place  so  slowly  that  it  is 
doubtful  whether  much  could  be  obtained  in  this  way.  The 
decomposition  of  organic  matter  in  the  upper  water  would 
also  furnish  a  certain  amount. 

In  a  few  lakes  there  was  an  actual  increase  in  the  amount 
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of  soluble  phosphorus  in  the  upper  water  between  May  and 
July  or  August,  such  as  noted  in  Bass,  Clear,  and  Island 
Lakes.  Silver  Lake  also,  which  is  not  included  in  the  table, 
showed  an  increase  from  only  a  trace  at  all  depths  on  May 
8,  1926,  to  0.005  mg.  per  liter  from  the  surface  to  13  m. 
on  July  8.  In  Bass  Lake  the  whole  body  of  water  is  kept  in 
circulation  during  the  summer  so  that  the  increase  may  be 
accounted  for  by  the  decomposition  which  takes  place  at  the 
bottom  as  well  as  that  which  takes  place  in  the  water.  In 
the  other  three  lakes,  however,  the  water  is  deep  enough  to 
be  stratified  in  summer  and  the  increase  in  them  can  not 
be  due  to  decomposition  below  the  epilimnion.  Some  of  the 
lakes,  such  as  Adelaide,  Brandy,  and  Webb,  showed  a  more 
or  less  marked  decrease  in  the  stock  of  soluble  phosphorus 
in  the  upper  water  as  the  season  advanced. 

This  quantitative  study  of  the  soluble  phosphorus  was 
undertaken  with  the  hope  of  confirming  Atkins'  theory,  but 
the  results  obtained  in  1925  and  1926  do  not  give  any  posi¬ 
tive  evidence  that  the  soluble  phosphorus  is  a  limiting  factor 
in  the  production  of  phytoplankton.  That  is,  the  great  ma¬ 
jority  of  these  lakes  showed  little  or  no  decrease  in  the 
amount  of  soluble  phosphorus  in  the  upper  water  as  the 
season  progressed,  yet  some  of  them  supported  relatively 
large  crops  of  phytoplankton  during  this  interval.  Just 
how  some  of  these  lakes  are  able  to  support  a  crop  of  phyto¬ 
plankton  from  May  to  July  or  August  without  any  appreci¬ 
able  decrease  in  the  soluble  phosphorus  of  the  upper  water 
or  only  a  slight  one,  is  not  known  at  present.  An  increase 
in  the  lower  water  during  this  time  suggests  that  part  of 
this  increase  at  least,  and  most  probably  a  very  large  part 
of  it,  comes  from  plankton  material  that  sinks  into  the  low¬ 
er  strata  from  the  upper  water  and  decomposes  there.  Such 
a  transfer  ought  to  result  in  a  decrease  of  the  soluble  phos¬ 
phorus  in  the  upper  stratum.  The  fact  that  there  is  none  or 
only  a  very  slight  one  may  mean  that  regeneration  of  the 
soluble  phosphorus  through  the  decomposition  which  takes 
place  in  the  upper  water  is  sufficient  to  make  good  the  loss 
that  is  sustained.  The  whole  problem  needs  further  inves¬ 
tigation  and  plans  have  been  made  for  further  studies. 

The  data  given  in  table  1  show  that  there  is  no  direct 
correlation  between  the  quantity  of  organic  phosphorus  and 
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the  amount  of  organic  matter  in  the  plankton.  The  phos¬ 
phorus  content  of  23  samples  of  net  plankton  from  Lake 
Mendota  amounted  to  an  average  of  0.61  per  cent  of  the  dry 
weight  of  the  material  (Birge  and  Juday  1922).  Applying 
this  percentage  to  the  total  quantity  of  plankton  obtained  in 
these  northeastern  lakes  would  give  a  smaller  amount  of 
organic  phosphorus  than  was  actually  obtained  from  the 
water.  This  may  be  accounted  for  by  the  fact  that  these 
lake  waters  contain  a  relatively  large  amount  of  organic 
matter,  either  in  the  particulate  or  dissolved  form,  which 
can  not  be  extracted  with  a  centrifuge.  In  both  Bass  and 
Turtle  Lakes  for  example,  it  has  been  found  that  less  than 
3  per  cent  of  the  total  organic  matter  in  the  water  consisted 
of  plankton  (Birge  and  Juday  1926). 

Summary 

1.  Only  a  small  amount  of  soluble  phosphorus  was  found 
in  the  waters  of  88  lakes  situated  in  northeastern  Wiscon¬ 
sin. 

2.  The  quantity  of  soluble  phosphorus  is  not  correlated 
with  the  amount  of  carbonates  (fixed  carbon  dioxide)  in 
solution. 

3.  In  some  lakes  which  support  a  relatively  large  crop  of 
plankton,  there  is  no  decrease  in  the  amount  of  soluble  phos¬ 
phorus,  or  only  a  very  slight  one,  in  the  upper  water  from 
May  to  July  or  August. 

4.  No  definite  evidence  was  found  to  indicate  that  soluble 
phosphorus  is  a  limiting  factor  in  the  production  of  phyto¬ 
plankton  in  these  lakes. 

5.  There  was  no  correlation  between  the  amount  of  cen¬ 
trifuge  plankton  and  the  quantity  of  organic  phosphorus. 

6.  The  presence  of  a  comparatively  large  amount  of  or¬ 
ganic  phosphorus  shows  that  determinations  of  both  the  * 
soluble  and  the  organic  phosphorus  must  be  made  within  a 
few  hours  after  the  samples  are  taken  in  order  to  obtain  re¬ 
liable  results  concerning  the  relative  proportions  of  the  two. 
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Table  1.  This  table  shows  the  quantity  of  fixed  carbon  dioxide , 
phosphorus  and  plankton  found  in  the  waters  of  several  Wis¬ 
consin  lakes  in  1.926.  The  results  are  stated  in  milligrams  per 
liter  of  water.  The  figures  for  plankton  show  only  the  amount 
of  organic  matter  in  this  material.  Tr.  means  trace. 


Lake 

Date 

Depth 

in 

meters 

Fixed 

carbon 

dioxide 

P 

hosphorus 

3 

Plank¬ 

ton 

Soluble 

Organic 

Total 

July  17 _ 

0 

3.2 

0.015 

0.012 

0.027 

2.27 

5 

3.5 

0.015 

0.015 

0 . 030 

1.75 

10 

3.5 

0.015 

0.015 

0.030 

0.96 

15 

3.6 

0.018 

0.015 

0.033 

1.18 

20 

4.8 

0.027 

0.033 

0.060 

1.81 

August  21 

0 

3.2 

0.006 

0.022 

0.028 

1.76 

5 

3.3 

0.006 

0.022 

0.028 

1.73 

10 

3.6 

0.006 

0.021 

0.027 

0.96 

15 

4.3 

0.008 

0.020 

0.028 

1.48 

20 

5.5 

0.018 

0.029 

0.047 

1.43 

May  10 _ 

0 

1.5 

0.000 

0.020 

0.020 

July  1 _ 

0 

1.7 

0.006 

0.014 

0.020 

1.57 

3 

1.7 

0 . 006 

0.014 

0.020 

5 

1.9 

0.006 

0.016 

0.022 

2.80 

Big  Arbor  Vitae _ 

May  13 _ 

0 

22.8 

0.006 

0.024 

0.030 

2.03 

July  30 _ 

0 

24.0 

0.004 

0.016 

0.020 

1.18 

Black  Oak _ 

May  12 _ 

0 

9.5 

0  006 

0.009 

0.015 

1.90 

22 

9.5 

0.006 

0.011 

0.017 

— 

August  25  . 

0 

9.6 

0.005 

0.014 

0.019 

1.09 

5 

9  9 

0.005 

0.012 

0.017 

1.10 

10 

9.9 

0.005 

0.018 

0.023 

1.10 

15 

9.9 

0.007 

0.015 

0.022 

1.14 

20 

10.5 

0.011 

0.044 

0  055 

1.20 

23 

10.7 

0.045 

0.040 

0.085 

1.34 

Brandy . . 

May  13 _ 

0 

0.005 

0.040 

0.045 

2.63 

July  13 _ 

0 

16.1 

Tr. 

0.022 

0.022 

1.48 

12 

21.1 

Tr. 

0.022 

0.022 

1.76 

Clear _ _ 

May  10 _ 

0 

3.5 

Tr. 

0.020 

0.020 

25 

3.8 

0.005 

0.015 

0.020 

August  12  .. 

0 

2.8 

0.005 

0.014 

0.019 

0.62 

10 

3.5 

0.005 

0.014 

0.019 

0.81 

15 

3.8 

0.008 

0 . 014 

0.022 

0.90 

23 

3.8 

0.012 

0.017 

0.029 

1.20 

Crystal _ 

May  9 _ 

0 

2.2 

0.005 

0.007 

0.012 

18 

2.2 

0.005 

0.013 

0.018 

June  26 _ 

0 

2.0 

0.004 

0.011 

0.015 

0.27 

5 

2.0 

0.004 

0.011 

0.015 

0.47 

10 

2.0 

0.004 

0.011 

0.015 

0.56 

15 

2.0 

0.004 

0.014 

0.018 

0.77 

18 

2.0 

0.005 

0.015 

0.020 

1.29 

August  7 _ 

0 

1.6 

0.005 

0.010 

0.015 

0.81 

10 

1.6 

0.005 

0.010 

0.015 

0.86 

15 

1.6 

0.005 

0.010 

0.015 

1.20 

18 

1.6 

0.005 

0.010 

0.015 

0.78 

Island. _ _ _ 

May  11 _ 

0 

1.8 

0.000 

0.012 

0.012 

12 

1.8 

0.005 

0.010 

0.015 

August  25  . 

0 

1.5 

0.005 

0.015 

0.020 

0.71 

5 

1.7 

0  005 

0.015 

0.020 

0.73 

9 

1.7 

0.005 

0.019 

0.024 

0.92 

11 

1.7 

0.007 

0.022 

0.029 

1.14 
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Lake 

Date 

Depth 

Fixed 

carbon 

dioxide 

Phosphor! 

ns 

Soluble 

Organic 

Total 

~  irlEHK“ 

ton 

Little  Arbor  Vitae  -  _ 

May  13 _ 

0 

23.0 

0.007 

0.029 

0.036 

2.35 

July  30 _ 

0 

24.1 

0.008 

0.032 

0.040 

2.80 

July  12 _ 

0 

2.5 

0.000 

0.040 

0  040 

1  74 

3 

2.8 

0.000 

0.045 

0.045 

4.06 

5 

4.0 

0.100 

0.020 

0.120 

2.46 

10 

4.8 

0.225 

0.075 

0.300 

2.03 

15 

7.5 

0.500 

0.050 

0.550 

1.56 

20 

11.8 

0.750 

0.000 

0.750 

2.24 

August  21  _ 

0 

2.6 

0.000 

0.040 

0.040 

2.49 

2 

2.7 

0.000 

0.030 

0.030 

2.11 

3 

3.1 

0.007 

0.031 

0.038 

5 

4.2 

0.100 

0.050 

0.150 

2.11 

15 

7.5 

0.280 

0.120 

0.400 

1.92 

20 

10.9 

0.440 

0.100 

0.540 

1.35 

North  Turtle _ 

July  20 . 

0 

14.0 

0.010 

0.020 

0.030 

0  98 

6 

14.0 

0.010 

0.020 

0.030 

1.09 

10 

14.8 

0.010 

0.020 

0.030 

1.02 

13 

15.8 

0.013 

0.021 

0.034 

0.90 

Plum . . . 

May  14 _ 

0 

18.6 

0.005 

0.025 

0.030 

1.76 

14 

18.9 

0.006 

0.038 

0.044 

1.40 

July  14  _  __ 

0 

17.6 

0.005 

0.016 

0.021 

1.18 

7 

18.3 

0.005 

0.016 

0.021 

1.60 

10 

19.0 

0.005 

0.022 

0.027 

1.60 

12 

20.0 

0.006 

0.021 

0.027 

15 

21.5 

0.007 

0.023 

0.030 

4.34 

Trout _ 

May  8 _ 

0 

20.0 

0.005 

0.025 

0.030 

1.00 

30 

20.0 

0.005 

0.025 

0.030 

1.57 

June  25 _ 

0 

20.0 

0.005 

0.015 

0.020 

1.32 

10 

20.0 

0.005 

0.015 

0.020 

0.98 

20 

20.0 

0.008 

0.012 

0.020 

0.78 

30 

20.0 

0.008 

0.017 

0.025 

0.82 

July  31 _ 

0 

19.2 

0.004 

0.011 

0.015 

0.98 

10 

19.2 

0.004 

0.011 

0.015 

1.12 

20 

19.2 

0.004 

0.011 

0.015 

0.93 

25 

19.2 

0.005 

0.013 

0.018 

0.87 

30 

19.2 

0.010 

0.017 

0.027 

1.40 

August  23 

0 

18.7 

0.005 

0.017 

0.022 

1.14 

5 

19.0 

0.005 

0.015 

0.020 

0.93 

10 

19.0 

0.005 

0.015 

0.020 

1.33 

20 

19.0 

0.005 

0.015 

0.020 

0.85 

25 

19.5 

0.005 

0.025 

0.030 

0.91 

31 

19.5 

0.005 

0.025 

0.030 

2.21 

Webb _ _  _  _ 

May  9 _ 

0 

2.3 

0.005 

0.007 

0.012 

12 

2.3 

0.005 

0.013 

0.018 

July  5 _ 

0 

1.2 

0.003 

0.013 

0.016 

1.21 

8 

1.2 

0.003 

0.013 

0.016 

1.08 

10 

1.8 

0.004 

0.016 

0.020 

12 

1.3 

0.004 

0.021 

0.025 

2.78 

August  18  _ 

0 

0.8 

0.004 

0.013 

0.017 

0.98 

8 

0.9 

0.004 

0.013 

0.017 

1.06 

10 

1.0 

0.004 

0.014 

0.018 

1.00 

12 

1.7 

0.018 

0.048 

0.066 

1.67 

Wild  Cat . . 

July  11. _ 

0 

30.3 

0.006 

0.014 

0.020 

1.42 

5 

30.6 

0.006 

0.014 

0.020 

1.56 

8 

31.5 

0.006 

0.014 

0.020 

1.14 

11 

41.5 

0.008 

0.016 

0.024 

1.78 

August  24 

0 

30.5 

0.006 

0.024 

0.030 

1.70 

5 

30.5 

0.005 

0.022 

0.027 

1.75 

8 

32.8 

0.007 

0.028 

0.035 

2.31 

11 

44.1 

0.012 

0.028 

0.040 

2.17 

NOTES  ON  THE  CHEMICAL  COMPOSITION  OF 
SOME  OF  THE  LARGER  AQUATIC  PLANTS 
OF  LAKE  MENDOTA  II.  VALLISNERIA 
AND  POTAMOGETON 

Henry  A.  Schuette  and  Hugo  Alder 

Contribution  from  the  Department  of  Chemistry,  University  of 
Wisconsin,  and  the  Biological  Laboratory  of  the  Wisconsin  Geological 
and  Natural  History  Survey,  XXIX. 

Supplementing  an  earlier  communication  in  which  we  re¬ 
ported  on  the  composition  of  Cladophora  and  Myriophyl- 
lum1,  we  record  herein  the  results  of  a  chemical  analysis 
of  the  two  most  abundant  vegetative  forms  of  Lake  Men- 
dota,  Vallisneria  and  Potamogeton.  The  specimens  in 
question  were  part  of  the  material  collected  by  Rickett2  in 
his  determination  of  the  quantities  of  the  various  species 
of  attached  plants  growing  on  the  bottom  of  this  lake. 

The  material  which  was  used  for  this  study  represents 
the  composite  harvest  from  35  collecting  stations  located 
in  as  many  different  positions  in  the  zone  of  plant  growth 
of  this  lake  which  extends  out  from  its  shores  into  a  maxi¬ 
mum  depth  of  water  of  seven  meters  and  varies  in  width 
between  100  and  1000  meters.  The  soil  in  which  the 
plants  in  question  were  growing  is  described  as  being  sandy 
in  some  places  and  as  muddy  in  others. 

Approximately  31,000  grams  of  Vallisneria  and  33,000 
grams  of  Potamogeton  were  collected.  When  these  plants 
were  reduced  to  an  air-dry  condition  and  further  desic¬ 
cated  at  60°  C.,  they  weighed  3,100  and  4,800  grams  re¬ 
spectively. 

DESCRIPTION  OF  PLANTS 

Vallisneria,  which  is  commonly  known  as  eel  or  tape 
grass,  belongs  to  the  Hydrocharitaceae  or  Frog’s  Bit  fam¬ 
ily.  It  grows  not  only  along  the  shores  of  lakes  but  in 
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quiet  waters  such  as  ponds,  canals  and  shallow  inlets  as 
well.  It  is  dioecious,  that  is  the  male  and  female  flowers 
are  borne  on  separate  plants. 

The  strap-shaped  leaves  of  this  plant  sometimes  acquire 
a  length  of  six  feet.  They  are  arranged  in  clusters  at  the 
ends  of  a  creeping  stem  which  is  attached  to  the  mud  by 
fibrous  roots.  The  height  to  which  the  plant  itself  grows 
is  more  or  less  limited  by  the  depth  of  the  water  in  which 
it  finds  itself. 

Buds  are  produced  in  the  axils  of  the  leaves.  In  some 
cases  a  single  bud  is  formed  which  then  becomes  the  start¬ 
ing  point  for  a  new  creeping  shoot.  In  others  three  buds 
appear  in  a  closed  group  in  which  instance  one  of  them 
grows  in  length  parallel  to  the  bottom  and  develops  a  foli¬ 
age  bud  at  its  end,  while  the  remaining  two  grow  straight 
upward.  Each  type  of  shoot  ends  in  a  bladder-like  growth 
within  which  flowers  are  developed.  Some  of  the  former 
contain  male  flowers,  others  bear  a  single  female  flower. 

The  method  of  reproduction  of  this  plant  is  one  of  the 
most  interesting  phenomena  to  be  found  in  the  vegetable 
world.  A  brief  description3  of  the  process,  it  is  believed, 
may  be  of  some  interest.  When  the  stigma  is  ready  to  re¬ 
ceive  pollen  the  top  of  the  bladder  surrounding  the  flower 
splits  open,  the  ovary  elongates  and  the  flower  and  stigma 
are  pushed  upward  and  appear  on  the  surface  of  the  water 
in  such  a  manner  that  the  latter  spread  out  to  the  air.  The 
male  flowers  having  in  the  meantime  become  detached  from 
their  short  stems — the  system  grows  to  a  height  of  but  a 
few  centimeters  from  the  ground — rise  to  the  surface  of 
the  water  where  they  are  free  to  float  about.  For  a  time 
they  remain  closed  but  soon  they  open  up  and,  approaching 
the  female  flower,  fertilize  them.  Soon  after  pollination 
the  female  flower  is  drawn  under  water  by  means  of  its 
long  flowerstalk  which  now  has  assumed  a  spiral  form.  It 
continues  to  coil  up  until  the  young  fruit  is  brought  very 
close  to  the  muddy  bottom  of  the  water. 

The  Potamogetons,  of  which  there  are  some  fifty  or  more 
species,  belong  to  the  Najadaceae  and  are  familiarly  known 
as  the  pond  weeds.  Members  of  this  genus  may  be  found 
growing  in  slow  running  brooks,  and  in  fresh,  or  brackish 
waters.  Denniston4  reports  that  six  species  of  this  plant 
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may  be  found  in  Lake  Mendota  and  Rickett2  estimates  the 
wet  weight  of  these  plants  growing  there  to  be  second  only 
to  that  of  Vallisneria  which  of  itself  constitutes  about  one- 
half  by  weight  of  the  attached  flora. 

The  leaves  of  these  plants,  which  are  narrow  in  some 
species  and  broad  in  others,  are  usually  alternately  at¬ 
tached  to  the  stem  or  imperfectly  opposite.  It  is  not  un¬ 
common  to  find  that  the  floating  leaves  are  differently 
shaped  than  the  submerged  ones. 

It  has  been  observed  that  many  pond  weeds  always 
raise  their  flower-spikes  above  the  surface  of  the  water  in 
the  height  of  the  summer  so  that  when  the  stigmas  are  ripe 
to  receive  pollen  the  latter  may  escape  into  the  air,  there 
to  be  blown  or  otherwise  conveyed  from  one  flower  to  an¬ 
other. 

Chemical  Analysis 

The  material  which  was  made  available  for  chemical 
analysis  was  hand-picked  for  the  removal  of  all  extraneous 
matter  such  as  shells,  small  stones,  sand,  etc.,  and  was  com¬ 
minuted  in  a  drug  mill  to  a  sixty-mesh  size  and  subjected 
finally  to  the  action  of  an  electro-magnet  for  the  removal 
of  extraneous  metal  unavoidably  introduced  during  the 
pulverization  process. 

The  methods  of  analysis  followed  for  the  determination 
of  the  organic  and  the  inorganic  plant  constituents  were, 
with  one  exception,  those  of  the  Association  of  Official  Ag¬ 
ricultural  Chemists5.  No  description  of  these  will  be 
given  since  they  are  standard  procedures.  In  the  deter¬ 
mination  of  the  alkali  metals,  potassium  was  separated 
from  sodium  by  the  perchlorate6,  rather  than  by  the  official 
platinic  chloride5  method.  Sand  was  noted  in  both  samples 
and  since  it  is  plausible  to  assume  that  this  is  a  foreign  in¬ 
gredient  and  one  not  natural  to  the  plant  structure  itself, 
results  were  corrected  for  the  amount  of  this  impurity 
found.  The  Vallisneria  samples  were  found  to  contain  8.46 
per  cent  and  the  Potamogeton  samples  0.93  per  cent  of 
sand. 

The  analytical  results,  which  are  to  be  found  in  the  fol¬ 
lowing  tables,  are  expressed  on  a  sand-free  and  air-dry 
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basis.  In  explanation  of  the  latter  statement  attention 
is  called  to  the  fact  that  this  material  had  been  air-dried 
and  then  heated  in  a  drying  oven  at  a  temperature  of  60° 
C.,  and  that  during  the  five-year  interval  which  elapsed  be¬ 
tween  collection  and  chemical  analysis,  it  had  been  stored 
under  such  conditions  as  to  mitigate  against  the  absorp¬ 
tion  of  moisture. 


Table  1.  Proximate  composition  of  Vallisneria  and  Potamogeton. 


Constituent 


Vallisneria  Potamogeton 


Sand-free  basis 


Ash _ 

Crude  protein  (NX 6.25) 

Ether  extract.  _ _ 

Crude  fiber _ 

Pentosans _ 

Nitrogen-free  extract _ 


25.18% 

11.80 

0.73 

14.00 

6.88 

41.41 


11.42% 

8.02 

0.91 

18.85 

10.50 

50.30 


Table  2.  Inorganic  constituents  of  Vallisneria  and  Potamogeton. 


Constituent 

Vallisneria  ] 

Sand-fr< 

Potamogeton 

3e  basis 

Silica  (SiO 2)  -  _ _ _ _ _ _ _ _  _ 

Ferric  oxide  (FeoOg)  _  _ _ _ _ _ 

Aluminum  oxide  (AI  2O  3)  _  _ _ _ 

5.45% 

0.81 

0.57 

0.52 

8.16 

1.87 

0.81 

5.48 

1.32 

0.85 

0.23 

0.78% 

0.11 

0.23 

0.08 

3.38 

1.38 

0.26 

2.08 

0.56 

0.82 

0.13 

Mangano  manganic  oxide  (MnsO 4)  _  _  _ _ _ _  __ 

Calcium  oxide  (CaO) _  _  _  __  __ 

Magnesium  oxide  (MgOi  _ _ 

Sodium  oxide  (Na20)  _ -  _ 

Potassium  oxide  (K2O)  _ _  _ _ 

Chloride  (Cl).  _  _ 

Total  sulfur  (S)  _ 

Total  Phosphorus  (P)  _ _ 

Aside  from  the  academic  interest  which  attaches  to 
data  of  this  kind,  it  may  be  pertinent  to  suggest  that  they 
might  find  application  in  the  calculation  of  the  mineral  or 
of  the  organic  matter  annually  laid  down  in  our  inland 
lakes,  and  in  an  investigation  to  what  extent,  if  any,  the  at¬ 
tached  flora  influences  the  composition  of  their  waters.  For 
example,  Rickett2  has  shown  that  in  the  zone  of  plant 
growth  in  Lake  Mendota — an  area  of  some  10,400,000  square 
meters — there  were  obtainable  at  the  time  of  collection 
a  quantity  of  Potamogeton  and  Vallisneria  equivalent,  when 
in  an  air-dry  condition,  to  approximately  1,112,000  and 
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736,000  kilograms,  respectively.  In  the  light  of  the  data 
obtained  in  this  investigation  it  becomes  apparent  that  Val- 
lisneria  makes  a  heavier  drain  upon  the  soil  and  waters  of 
Lake  Mendota  than  do  the  Potamogetons,  and  to  the  extent 
that  its  annual  requirements  for  growth  demand  some 
185,300  kgs.  of  mineral  matter  in  contrast  to  the  127,000 
kgs.  taken  up  by  the  latter.  Furthermore  this  plant  re¬ 
moves  more  silica,  phosphorus,  iron,  aluminum,  manganese, 
lime,  potassium  and  sodium  than  do  the  Potamogetons.  On 
the  other  hand  larger  quantities  of  nitrogen,  sulfur  and 
magnesium  are  removed  by  the  Potamogetons  than  by  Val- 
lisneria.  The  fact  that  there  enter  into  the  structure  of 
Vallisneria  more  than  twice  as  much  of  each  of  the  alkali 
metals  as  into  the  Potamogetons  may  not  be  without  some 
significance. 

Manganese  is  an  element  whose  presence  in  a  water  is 
usually  disregarded  in  the  course  of  an  analysis.  Within 
recent  years,  however,  attention  has  been  focussed  upon  it 
because  of  newly  uncovered  evidence  that  its  role  in  nu¬ 
trition  has  been  a  neglected  one.  In  view  of  the  appreci¬ 
able  quantities  of  this  element  which  were  found  in  both 
Vallisneria  and  Potamogeton,  it  appears  reasonable  to  as¬ 
sume  that  the  waters  of  Lake  Mendota  contain  it.  Vallis¬ 
neria  contains  six  times  as  much  of  this  element  as  Pota¬ 
mogeton,  but,  because  of  the  greater  abundance  of  the  lat¬ 
ter,  withdraws  only  4.3  times  as  much,  or  some  3800  kgs. 
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Prefatory 

Illustration 

'‘There  is  a  red-coat . whom  we  care  not  to  trust  far¬ 

ther  than  we  could  not  help.” 

Scott;  Woodstock,  Chap.  IV. 

The  gist  of  this  quotation  might  be  written  thus : 

We  will  not  trust  him  farther  than  we  cannot  help. 

Today,  however,  Scott  might  write 

We  will  not  trust  him  farther  than  we  can  help. 

Again,  the  every-day  expression 

(1)  “Don't  make  any  more  noise  than  you  can  help”  is 
obviously*  meant  as  the  equivalent  of 

(2)  “Don't  make  any  more  noise  than  you  must  or  cannot 
help.” 

As  (1),  interpreted  exactly,  with  its  “can  help”  flatly 
contradicts  the  can  not  help  of  (2),  it  may  be  recognized  as 
showing  that,  as  intimated  on  the  title-page,  in  would-be 
thought-communication  what  the  speaker’s  words  express 
is  sometimes  different  from  what  he  wishes  to  express.** 

Insufficiency  of  usual  language  study. 

One  approaches  problems  thus  presented  with  a  feeling 
that  the  field  of  usual  language-study  has  been  gerrymand¬ 
ered — stretched  out  on  the  one  hand  into  regions  far  remote 
from  every  human  interest  conceivable  by  any  but  the  lan¬ 
guage-guild,  but  on  the  other  shorn  of  areas  important  both 
to  accurate  thinking  and  to  daily  practical  thought-ex¬ 
change. 

But  let  it  be  conceded  that  all  forms  of  language-study 
have  a  value.  Without  comparing  them  in  either  worthi¬ 
ness  of  purpose  or  results  accomplished,  one  may  claim  for 
knowledge  sought  by  effort  which  Philology  has  not  at¬ 
tempted,  and  has  often  stigmatized  as  merely  speculative, 
this :  that  it  is  indispensible,  in  view  of  what  a  language  is. 


*  Discussed  on  pp.  332-3. 

**In  dealing  with  these  differences,  the  short-cuts  “thought”  and  “sen¬ 
tence”  and  the  like  will  frequently  be  utilized  instead  of  the  more  ac¬ 
curate  “thought  intended  by  the  speaker”,  and  “thought  embodied  in  the 
sentence”,  etc. 

17 
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Nature  and  function  of  language. 

A  language,  commonly  compared  to  a  vehicle,4’**  con¬ 
ceived  as  carrying  thoughts  from  one  mind  to  another,  in¬ 
vites  comparison  also  to,  and  with  a  well  selected  stock  of 
stimulative  drugs.  What  may  figuratively  be  called  linguis¬ 
tic  doses  are  in  many  ways  superior  to  those  obtainable  in 
any  pharmacy.  Circulation-stimuli  must  wait  for  seconds 
—even  minutes;  liver-stimuli,  for  hours;  but  names  for 
them,  for  instance  “nitroglycerine”  and  “calomel” — that  is 
linguistic  stimuli,  or  words,  which  act  upon  the  mind — 
oblige  it  instantly  to  operate,  to  think  as  is  intended.  Ver¬ 
bal  stimuli  effect  their  purpose  also  with  astonishingly  little 
variation.  Different  individuals  react  to  them  with  only 
minor  differences ;  and  a  given  individual  at  different  times 
exhibits  only  negligibly  different  effects.  Habitual  use  not 
only  does  not  weaken  these,  but  actually  strengthens  them. 
Moreover,  the  specific  is  administered  with  reassuring  prob¬ 
ability  of  no  mistake.  For  instance,  there  is  little  chance 
that,  reaching  for  the  mental  dose  to  make  you  think  of  the 
sleeping  beauty,  one  should  hand  you  what  would  bring  be¬ 
fore  your  mental  eye  the  headsman,  ready  to  decapitate 
you. 

Language-study  needs  attendant  study  of  thought. 

The  physician  notes  with  interest  the  source,  the  one  by 
one  developed  “preparations”  of  a  drug,  and  this  and  that 
effect  which  in  the  past  it  was  employed  to  produce ;  but  the 
effects — it  may  not  be  the  same  effects — which  he  intends 
today  when  he  prescribes  it,  interest  him  more  profoundly. 
Correspondingly  the  language-student  rightly  verifies  the 
origin,  development  and  “previous  servitude”  of  mental 
stimuli — or  words  and  word-constituents ;  but  he  can  ill  af¬ 
ford  to  slight  a  single  detail  of  the  mind  phenomena  which 
now  attend  their  utterance.  Even  the  how  of  communica¬ 
tion  :  how  a  particular  idea  in  one  mind  causes  utterance  of 
a  particular  word — that  is,  production  of  particular  atmos¬ 
pheric  agitation ;  also  how  resultant  ear-sensation  rouses  in 
another  mind  a  duplicate  idea ;  even  how  ideas  of  one  mind 
so  develop  as  to  closely  tally  with  ideas  of  other  minds — all 
of  these  exceedingly  important  matters  are  of  less  import- 

®  *It  is  hardly  necessary  to  observe  that  rational  investigation  even  of  an 
actual  vehicle  implies  attention  to  what  it  is  meant  to  carry — whether  e.  g. 
coal  or  babie*. 
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ance  than  the  what  of  communication,  i.e.  what,  in  the  im¬ 
parting  mind,  precedes  and  causes  utterances  of  given 
words,  and  what  in  turn  they  cause  in  the  receiving  mind. 

Having  figuratively  conceived  a  language  as  a  stock-on- 
hand  of  stimulative  mental  doses,  corollarywise  one  may 
conceive  the  utterances  of  an  ordinary  sentence*,  the  com¬ 
munication-unit,  as  the  actual  administration  of  a  series  of 
those  doses — say  the  giving  of  a  brief,  but  varied,  course 
of  mental  medication. 

Plainly  enough  the  total  of  this  course  is  more  important 
than  a  single  element;  and,  as  for  value  of  the  stimulated 
total  of  ideas,  say  a  thought,  the  whole  exceeds  the  sum  of 
all  its  parts.  Suppose,  by  way  of  illustration,  that  a  dog  is 
busy  about  your  heels.  The  value  of  the  thought  communi¬ 
cated  by  “That  dog  has  hydrophobia’’  is  vastly  greater  than 
what  you  would  reach  by  merely  adding  values  of  caninity, 
possession  (figurative),  madness;  and  the  like  is  true  of 
the  communicating  words :  the  value  of  a  word  as  an  idea- 
suggester  obviously  is  very  great;  and  yet  its  value  as  a 
factor  of  a  thought-suggesteY  obviously  is  greater. 

Accordingly  the  tendency  of  many  language-students  to 
regard  the  word  as  first  and  foremost  so  and  so  much  sound 
(or  so  much  black  on  white)— as  merely  an  objective  en¬ 
tity  deserving  only  of  objective  study  or,  at  most,  a  study 
of  both  form  and  meaning  present  and  historic — is  fortu¬ 
nate.  It  is  important  to  investigate  the  word  in  its  cooper¬ 
ation  with  its  fellow'  sentence-makers  in  a  thought-express¬ 
ing,  somewhat  as  a  foot-ball  player,  even  though  his  indi¬ 
vidual  anatomy  and  special  function  now  and  heretofore  be 
fully  understood,  can  not  be  properly  appreciated  save  as 
factor  in  the  “team-play” — strong,  resourceful,  swift,  stra¬ 
tegic. 

This  need  increased  by  thought  inaccuracies. 

To  appreciate  the  team  play  of  the  sentence,  it  is  plainly 
indispensible  to  understand  with  utmost  possible  exactness 
its  objective — the  particular  thought  which  it  is  aiming  to 
express.  If  mental  processes  (in  other  words  our  thoughts) 
were  always  accurate,  the  study  of  them  might  be  simple. 
But  unfortunately  they  are  often  based  on  incomplete  or 
inaccurate  observation;  and,  from  even  faultless  observa- 


*Not  so  obviously  the  one-word  sentence:  See  pp.  282  and  285. 
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tion,  sometimes  they  proceed  to  false  interpretation  or  un¬ 
justifiable  inferences.  Our  ideas  (thought-constituents) 
too,  inherited  in  many  cases  from  the  early  generations, 
commonly  are  vague  and  rudimentary  as  well  as  full  of 
blunders;  and,  to  add  to  our  embarassment,  ideas — as  in¬ 
dicated  by  our  older  words — are  often  wrongly  classed  to¬ 
gether,  or  at  least  exhibited  by  a  single  symbol,  as  e.  g.  the 
legionary  heterogeneous  relations  registered  by  the  prep¬ 
osition  “of”.  Worse  than  this,  the  special  thought-form 
suitable  to  a  single  class  of  cases  sometimes  was  not 
modified  to  suit  extremely  different  cases.# 

Thought  then  (and  its  details)  being  often  thus  embar¬ 
rassingly  formed,  the  wish  to  aid  if  possible  the  study  of 


#To  illustrate,  say  you  ask  me  “What  is  the  relation  of  A  and  B?”  I  jux¬ 
tapose  in  mind  the  A  and  B,  and  under  their  cooperating  influence  experience 
what  may  be  called  the  mind-sensation  of  equality,  which  is  not  derivable 
from  either  A  or  B  alone — can  not  be  ranked  as  a  tribute  or  accident  of 
either.  This  equality  relation,  as  my  own  discovery,  is  to  me  the  cardinal 
element  of  my  mental  operation  ;  and  when  I  formulate  this  operation  as  a 
judgment — when  I  announce  my  operation  as  in  my  belief  correct — I  natur¬ 
ally  fasten  my  belief  upon  this  cardinal  element.  That  is,  as  argued  else¬ 
where,  “A- B”  should  not  be  paraphrased  by  “I  believe  A-to-equal-B,”  but 
rather  by  “(Given  A  and  B)  I  believe  in  equality”.  Accordingly  in  sentence¬ 
forming  the  assertive  judgment-element — that  is,  belief — is  made  a  part  of 
what  the  main  relat.ion-namer  (i,  e.  verb)  expresses.  Thus  in  “A  equals  B” 
the  meaning  of  the  verb  is  “I  believe  to  be  equal,”  as  is  obvious  when  “A 
equals  B”  is  compared  with  “A  to  equal  B”,  in  which  I  do  not  tell  you  wheth¬ 
er  I  believe  or  not.  In  short  assertion  (declaration  of  belief) — my  vouching 
for  correctness  of  a  judgment — is  in  this  case  properly  enough  associated 
with  relation. 

Suppose  however  that  you  ask  me  “What  does  A  equal?”;  or  suppose  you 
wrongly  say  “A  equals  C.”  In  either  case  my  answer  may  be  “A  equals  B,’ 
which  this  time  indicates  that  A  and  “equals”  operate  as  stimuli  which  make 
me  think  of  B.  B  is  their  resultant,  and  to  me  of  vastly  greater  interest  than 
A  or  “equals,”  or  the  two  combined. 

Accordingly,  had  I  a  fully  developed  judgment-forming  power  and  full 
command  of  expressional  materials ;  and  if  I  on  the  other  hand  knew  nothing 
of  the  modes  of  thought  and  speech  employed  by  others;  I  might  very  natur¬ 
ally,  in  my  judgment-forming,  fasten  my  belief  upon  the  dominantly  inter¬ 
esting  B,  and  join  to  B  the  assertive  verb-inflection,  saying  A  to-equal  Bs, 
or  giving,  as  before,  the  middle  place  to  the  asserted  element)  “A  Bs  to- 
equal”,  using-  the  infinitive  because  the  equaling  no  longer  is  asserted,  and 
intending  to  announce  that,  given  A  and  equaling,  I  believe  in  B. 

But  assertion  was  restricted  to  the  namer  of  (a  dominant)  relation  (verb 
not  preposition)  ;  and  actual  practice  is  content  with  merely  emphasizing 
what  would  naturally  be  asserted  (were  it  practicable)  ;  and  we  say  “A 
equals  B” ,  accomplishing  thereby,  though  rather  clumsily,  the  differentiation 
of  this  sentence  from  “A  equals  B”.  as  also  from  “A  equals  B”. 

In  short,  in  this  and  many  other  deviations  not  so  fundamental,  early 
crystalizing  of  a  special  thought-form  has  forestalled  development  of  other 
rather  necessary  forms  and  their  expressions.  On  the  other  hand  no  doubt 
in  general  the  doctrine  holds,  that  thinking  and  expressing  operate  as  each 
a  stimulus  and  aid  to  both  its  own  development  and  that  of  the  other.  See 
“Interrog,”  pp.  361-2. 
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such  thought  compels  me  to  examine  what  appear  to  be  the 
main  obscurities  of  \ts  erroneous  formation  or  expression. 

In  this  examination  an  appreciable  gain  in  ease  of  state¬ 
ment  may  excuse  the  use  of  “you”  and  “I”  (as  well  as  he, 
she,  it  or  this  and  that — the  use  of,  so  to  speak,  all  three 
dimensions  of  “personal”  space)  with  an  exaggerated  fre¬ 
quency  ;  and  I  would  be  forgiven  in  advance  for  chargeable 
departure  from  the  academic  seriousness.  Our  blunders  are 
per  se  ridiculous;  and  it  has  also  seemed  to  me  a  genuine 
desideratum  to  relieve  fatigue  by  recourse  to  amusing  illus¬ 
tration,  though  I  don't  intend  exclusively  a  “joke-book.” 

Orientation 

Differences  in  form  of  thought. 

If  you  should  ask  me  what  I  bid  on  a  piano,  I  might  an¬ 
swer  “I  bid  a  hundred  dollars”,  shaping  thought  according 
to  your  question-form;  or,  overlooking  that,  I  might  reply 
“A  hundred  dollars  was  my  bid” ;  and  what  I  think  in  either 
case,  correctly  corresponds  to  fact.  That  is,  what  in  a  way 
may  rank  as  a  single  thought  is  capable  of  different  forms, 
wjthout  important  differences  in  essential  value.  Study  of 
thought  then,  if  exhaustive,  would  include  examination  of  it 
both  in  essence  and  in  all  its  forms  (perhaps  both  actual  and 
possible) — attention  to  both  what  we  think  and  how  we 
think  it. 

Some  forms  of  thought  not  expressed  by  language. 

The  language  student's  thought-investigation  may  be  less 
extended ;  for  by  no  means  every  form  of  thought  can  sat¬ 
isfactorily  be  expressed  by  existing  words.  For  instance, 
in  response  to  your  “How  long  have  you  been  beating  your 
grandmother?”  I  should  say,  if  practicable,  “No  long.”  If 
you  ask  “Is  that  the  first  time  you  have  lied  today  V’  (See 
p.  411)  I  should  like  to  answer  “It’s  the  not-anyeth  time”. 
Or,  to  exemplify  a  special  incapacity  of  English,  if  you  wish 
me  to  translate  “Defense  de  fumer,”  I  renounce  the  literal 
but  unauthorized  “Forbiddance  to  smoke”.  I  turn  my 
thought-form  upside  down  and  inside  out,  and  offer  “No 
smoking  allowed.”  (Discussed  p.  404.) 

Investigation  mainly  limited  to  forms  expressed  and  their 

expression. 

While  the  language  student  then  will  on  occasion  strive  to 
recognize  the  total  series  of  forms  of  which  our  protean 
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thought  is  capable,  he  ordinarily  may  limit  his  attention  to 
the  special  forms  which  words  are  actually  used  to  express. 
Adequate  study  of  language,  study  of  the  two-fold  act  of 
thinking  and  (imparting  or)  expressing*,  for  the  most  part 
may  accordingly  confine  itself  to : — 

Obvious  investigation-lines. 

I.  How  we  think  what  we  say, 

which  often  is,  more  especially,  our  thought  to  the  expres- 
sional  capacity  of  words — a  matter  commonly  neglected.  Of 
this  the  obvious  correlative  is  study  of 

II.  How  we  say  what  we  think, 

i.  e.  the  operation  of  words,  their  combinations,  and  their 
parts — or  say  expression  of  adjusted  thought — a  matter  in¬ 
sufficiently  examined. 

This  last  again  suggests  the  study  of 

III  How  we  say  what  we  don’t  think,** 
whatever  that  may  mean;  for  several  meanings  are  con¬ 
ceivable. 

It  might  suggest  the  motives,  means  or  modes  of  lying. 
Their  examination  seems  to  me  howjever  supererogatory, 
lying  being  rankable  as  extra-linguistic,  even  contra-lin¬ 
guistic;  for  I  can  not  entertain  the  often  quoted  silliness 
that  “language  is  a  means  of  thought-concealment ;”  since 
a  moment’s  calculation  would  establish  that,  if  statements 
were  not — fifty-one  per  cent  of  them,  at  least — veracious, 
language  could  not  have  maintained  (much  less  acquired) 
its  informational  value — could  at  most  do  service  in  pro¬ 
pounding  what  would  rank  as  in  the  stricter  meaning  mere¬ 
ly  theses — say  hypotheses.  A  course  of  pulling  carpet-tacks 
would  quickly  end  your  razor  as  a  razor.  Language  also 
(though  astoundingly  efficient)  is  a  delicate  instrument  for 
delicate  operations,  and  would  not  forgive  a  frequent  degra¬ 
dation  to  a  ruder  service. 

Also  I  do  not  accept  “we  don’t  think”  as  suggesting  that 
we  do  not  think  at  all.  To  me  “what  we  don’t  think”  is  what 


•For  the  present  1  neglect  the  converse  act  of  hearing  and  interpreting. 

••Other  “don’ts”  are  thinkable,  but  they  have  offered  no  suggestion  of  Im¬ 
portance  to  my  purpose,  though  examined  at  some  length,  and  with  some 
care.  The  following  occurred  to  me :  IV,  the  correlative  of  III.  How  we 
don’t  think  what  we  say ;  V,  with  shifted  “don’t,”  How  we  think  what  we 
don’t  say ;  and  its  correlative  VI,  How  we  don’t  say  what  we  think ;  VII,  with 
two  “don’ts”,  How  we  don’t  think  what  we  don't  say ;  and  its  correlative  VIII, 
How  we  don’t  say  what  we  don’t  think. 
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w;e  merely  seem  to  think,  as  indicated  by  our  actual  words. 
But  in  addition  to  our  seeming,  we  are  really  thinking, 
abundantly,  though  very  differently  from  our  seeming.  Say¬ 
ing  what  we  don't  think  then  reduces  to  a  short-cut  for  my 
secondary  title  “Differences  between  intended  thought  and 
thought  (in  fact)  expressed;"  and  so  I  use  it,  merely  for 
the  reason  that  it  offers  by  its  formal  correlation  with  our 
“saying  what  we  do  think"  an  effective  and  convenient  con¬ 
trast,  though  the  “how"  of  “what  we  don't  think"  intro¬ 
duces  rather  more  than  that  of  “what  we  do  think,"  an  in¬ 
gredient  idea,  of  “why” — or,  say,  as  the  result  of  what 
perverting  influences  ? 

Correlation  of  the  following  and  previous  investigations . 

How  we  say  what  we  think,  I  have,  in  several  cases  of 
unusual  difficulty,  examined  in  the  light  of  How  we  think 
what  we  say,  embodying  results  in  publications  listed  on 
p.  255.  I  now-and-then  shall  use,  as  premises,  conclusions 
reached  therein,  without  a  second  effort  to  establish  them, 
as  they  appear  to  me — if  only  clearly  stated — semi-axioma- 
tic. 

Those  publications  mainly  dealt  with  such  expressions 
as  exactly  rendered  thought  intended.  What  will  be  ex¬ 
amined  now  is  in  the  first  place  those  expressions  which 
are,  so  to  speak,  unfaithful  to  the  user's  actual  thinking. 
If,  for  instance,  I  should  say  “Last  night  the  glee-club  ser¬ 
enaded  a  young  ladies'  cemetery",  you  would  hardly  think  I 
really  had  in  mind  a  place  of  burial.  You  would  probably 
suppose  that  I  was  thinking  of  what  properly  would  be  ex¬ 
pressed  by  another  word — a  supposition  which  I  might  con¬ 
firm  by  adding  “I  mean  (that  is,  I  really  have  in  mind  what 
is  expressed  by)  seminary",  or  “I  would  say  (that  is,  I  pre¬ 
fer  as  the  expression  of  what  I  have  in  mind)  seminary", 
Presumably  my  thinking  is  correct ;  the  aberration  is  exclu¬ 
sively  express!  onal.  * 

In  previous  publications  I  was  mainly  dealing,  to  use  a 


•The  pigeon-hole  for  aberrations  of  this  sort  may  be  conveniently  so  en¬ 
larged  as  to  admit  the  failure  to  tell  anything  whatever.  For  instance,  using 
for  the  moment  arbitrary  illustration,  I  suppose  the  symbols  x  h  q  will  abso¬ 
lutely  fail  to  tell  you  what  I’m  just  now  thinking  of,  or  any  part  of  it.  Again 
the  clearest  statement  you  can  make  to  me  in  Choctaw  will  not  tell  me  what 
you  mean— -till  I  learn  Choctaw. 
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figure  of  speech,  with  normal  thought-anatomy— perhaps, 
more  accurately  speaking,  with  the  normal  physiology  or 
processes  of  thinking.  Thought  however  is  unhappily  not 
always  normal — often  grievously  perverted.  In  the  second 
place  accordingly  one  should  examine  what  invites  compar¬ 
ison  to  malformations,  morbid  anatomy,  or  rather  perhaps 
to  pathological  conditions  or  disordered  functions — aberra¬ 
tions  of  the  thinking  act  itself. 

Their  illustration  by  the  actual  practices  of  language 
will  be  most  convenient  when  particular  aberrations  are  the 
special  topic  of  the  moment.  Meanwhile  I  content  myself 
with  forcing  a  provisional  illustration  thus:  “Tomorrow  I 
believed  that  yesterday  will  bring  us  rain.”  Supposing 
that  I  actually  think  as  this  expression  indicates,  my  think¬ 
ing  plainly  is  itself  at  fault.  Without  however  striving  to 
establish  whether  it  be  at  fault  in  truth  or  righteousness  or 
loveliness  or  otherwise,  I  merely  recognize  as  possible  the 
faultiness  of  thought  itself — in  this  case  absolute  in  any 
circumstances. 

Equally  important  to  my  purpose  is  the  mental  blunder 
of  the  relative  sort — the  sort  of  thinking  that  should  not 
occur  in  given  circumstances,  though  beyond  reproach  in 
others.  To  illustrate,  being  urged  to  eat,  I  might  conser¬ 
vatively  say  “Apparently  I  am  unable”,  or  “I  don't  seem 
to  be  able”;  but  the  greater  commonness  of  “can”  invites 
the  expression  “I  don't  seem  to  can'  ’ ;  yet,  the  defectiveness 
of  “can”  forbidding  this,  and  my  embarrassment  and  haste 
befuddling  me  a  bit,  I  answer  “I  can't  seem  to” — an  opinion 
suitable  enough  if  I  were  trying,  but  without  success,  to 
seem  to  eat,  but  in  the  present  case  absurd ;  for  I  have  not 
in  mind  an  inabiliay  to  seem,  but  obviously  a  seeming  in¬ 
ability. 

Cases  of  this  sort  have  some  analogy  with  that  of  a  two- 
bladed  pocket-knife  in  which  the  blade  positions  have  been 
inter-changed.  According  to  the  point  of  view  it  is  the 
same  or  not  the  same.  So  also  “I  can't  seem  to  eat”  pre¬ 
sents  the  same  constituents  of  thought  as  “I  don’t  seem  to 
be  able  to  eat” ;  but  total  thoughts  presented,  viewed  as  or¬ 
ganisms — not  as  merely  aggregations — differ  vastly  more 
than  the  pen-knife  in  its  different  mere  arrangements.  In 
more  striking  cases,  as  for  instance  in  an  accidental  substi- 
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tuting  “Live  to  eat”  for  “Eat  to  live”,  the  difference  between 
intended  thought  and  thought  expressed,  assuredly  becomes 
too  great  to  be  neglected. 

The  Genera  etc.  of  Aberration 

The  preceeding  section  has  perhaps  sufficiently  establish¬ 
ed  that,  in  would-be  telling  what  we  think,  there  may  be 
error  in  the  telling,  and  there  may  be  error  in  the  thinking. 

Presumably  in  now  and  then  a  case  it  will  be  difficult, 
indeed  impossible,  to  say  which  sort  of  error  has  occurred. 
So  too,  perhaps  I  can  not  tell  you  wjhether  my  snow-ball 
missed  the  mark  because  it  was  badly  shaped,  or  because  it 
was  badly  thrown ;  and  yet  my  inability  does  not  encourage 
me  to  sink  the  difference  between  projectiles  and  project¬ 
ion,  in  my  study  of  ballistics.  Baffled  diagnosis— failure  to 
deterffiine  whether  purpose  of  the  brain,  or  the  perform¬ 
ance  of  the  tongue,  be  faulty— hardly  will  occur  in  actual 
practice,  save  in  cases  neither  numerous  nor  important. 
Accordingly,  in  classifying,  a  dividing  line  will  first  be 
run  between  expressional  and  mental  errors- — ^errors  in 
delivery  of  thought  (by  words)  and  error  in  thought  to 
be  delivered. 

Again,  while  error  of  the  part  is  strictly  also  error  of  the 
whole,  it  is  convenient  to  distinguish  aberration  of  the  word 
from  aberration  of  the  sentence.  Thus  intrusion  of  an  ut¬ 
tered  syllable  in  “drownded”  constitutes  an  error  in  that 
word,  which  might  endanger  comprehension,  e.  g.  by  a 
foreigner— an  error  independent  of  its  entrance  or  non¬ 
entrance  into  any  sentence.  On  the  other  hand,  in  “This 
is  equally  good  as  that”,  the  “equally”  can  not  be  criticised 
per  se;  and  yet  the  sentence  which  includes  it  obviously  is 
at  fault#.  Discussed  pp.  295-298. 

A  second  similar  distinction  may  be  made  between  the 
aberration  of  thought-elements  (ideas)  and  that  of 
thought  regarded  as  a  whole.  Accordingly  I  range  the 
errors  of  expression  and  of  thought-expressed,  iin  two 


♦Presumably  there  sometimes  will  occur  in  one  communicative  act  a  double 
error— in  the  telling  and  the  thinking ;  but  I  make  no  special  search  for  what 
gives  little  promise  of  illuminating  aberration  problems. 

^Though  aberration  sometimes  might  be  sensed  as  rather  of  the  phrase  or 
clause  than  either  of  the  word  or  of  the  sentence,  I  shall  make  no  effort  to 
discover  such  a  case,  as  it  would  seem  to  promise  no  important  revelation. 
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divisions,  each  consisting  of  two  genera,  presentable  as 

follows : 

Linguistic  Aberrations 
_ Divisions _ 


I 

Expressional 
- Genera — 


II 

Cerebrative 
-Genera — — - 


(1)  of  word  (2)  of  sentence  (3)  of  idea#®  (4)  of  thought 

On  reaching  (4),  I  shall  exhibit  motives  for  directing 
thought-examination  mainly  to  the  special  thought-form 
called  a  judgment.  Meanwhile  I  suggest,  as  further  class¬ 
ification-basis,  this,  that 

In  the  forming  of  a  word  or  sentence  or  idea  or  thought, 
there  may  be  swerving — for  the  present  say  a  change  of 
policy###,  as  for  instance  in  the  following  illustration 
taken  from  a  rather  delirious  examination  paper.  What 
the  writer  at  one  point  intended  might  have  been  success¬ 
fully  presented  either  by  “I  deemed  it  best  to  retire”  or 
by  “I  deemed  it  best  to  withdraw”.  He  actually  wrote  “I 
deemed  it  best  to  redraw .”  His  swapping  of  linguistic 
horses  in  the  act  of  crossing  an  expressional  bridge  pre¬ 
pares  one  to  encounter,  in  any  aberration-genus,  two  sub¬ 
genera:  that  of  single  (constant)  policy,  and  that  of  double 
(shifting)  policy.# 

Further,  as  suggested  by  intrusion  noted  on  page  265, 
aberration  may  in  any  genus  falsify  the  list  of  elements  ex¬ 
pressional  or  to  be  expressed — in  other  words  the  person¬ 
nel  of  details;  also  the  arrangement  of  the  details  may  be 
falsified. 

Grouping  and  sub-grouping  aberrations  of  the  word  ac¬ 
cording  to  the  classification-bases  just  exhibited,  I  tabulate 
as  follows : 


##While  aberration  sometimes  might  be  sensed  as  of  a  thought-constituent 
too  great  to  rank  as  one  idea,  I  shall  not  look  for  such  a  case,  as  it  would 
seem  unlikely  to  suggest  new  principles,  or  aid  convenience. 

###Later  there  will  be  occasion  to  distinguish  policy  as  less  or  more  de¬ 
veloped — either,  say,  as  purpose  (even  merely  impulse),  or  as  plan. 

JFor  more  than  a  single  shifting  see  p.  268. 


/ 
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Aberrations  of  the  Word 

A.  The  expressional  policy  is  single,  constant. 

(1)  Aberration  is  material  (elemental,  selective)  — 
is  change  in  personnel  of  word-constituency. 

(a)  “Elision”  (omission,  hypophasis?) ;  e.  g. 
“suppositious”  for  “supposititious”. 

(b)  Intrusion  (hyperphasis?)#;  e.  g.  heinious 
“illy”  for  “ill”. 

(c)  Substitution;  e.  g.  “quates”  for  “quoites”, 
“git”  for  “get” — conceivable  as  the  suc¬ 
cessive  operation  of  a  and  h;  rarely  such  in 
fact,  but  frequently  an  evolutionary  process 
knowable  as  transmutation. 

(2)  Aberration  is  (distributive,  constructional)  arch¬ 
itectural — is  change  in  the  assembling  of  the 
word-constituents. 

(d)  Reconstruction;  e.  g.  “cupalo”  for  “cupola” 
— absolutely,  or  in  every  case,  aberrant ; 
“copula”  for  “cupola” — relatively,  or  in  a 
given  case,  aberrant;  (absolutely)  “plocua”, 
and  (relatively)  Latin  “pocula”,  for  English 
“cupola”,  excessively  aberrant.* * 

B.  The  expressional  policy  is  double  or  inconstant — vacil¬ 
lates. 

(e)  Hybridization;  e.  g.  “redraw”  for  retire  or 
withdraw. 

Strictly  speaking,  the  election  of  “retire”  gave  way,  be¬ 
fore  the  word  had  fully  left  the  writer's  pen,  to  an  election 
of  “withdraw”.  The  choosing  process  was,  chameleon¬ 
like,  successive  in  its  different  phases;  while  the  chosen 
total  rather  calls  to  mind  the  dress  of  Harlequin — its  parts 
at  once  of  different  colors.  For  convenience  I  conceive  this 
costume  as  the  joined  parts  of  different  costumes,  figura¬ 
tively  regard  it  as  their  hybrid,  and  provisionally  use  the 
figurative  title,  to  suggest  picturesquely  a  vacillation  which 
occurs  with  words,  and  also  with  ideas,  sentences  and  judg¬ 
ments. 

Intentional  hybridization  excellently  serves  the  humorist, 
e.  g.  the  author  of  “The  Hunting  of  the  Snark.” 


(Let  the  Hellenist  determine  whether  compounds  of  this  nature  be 
available  for  quasi  definition  of  remaining  aberrations. 

•  Note  the  reconstructive  aberration  operating  on  two  words :  e.  g.  "pish- 
fole”  ;  also  "grattered  and  flatifled” — Dickens. 
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Breaking  loose  from  the  severities  of  his  profession,  the 
distinguished  mathematician  abandons  himself  to  a  pre¬ 
posterous  frolic  of  word-juggling.  By  crossing  “snake” 
and  “shark”  he  develops  “snark”,  and,  on  this  plan,  a  host 
of  verbal  novelties,  which  leave  the  reader  wondering  that 
nonsense  can  be  made  so  plausible.  The  journalist  has 
also  skilfully  exploited  this  linguistic  resource,  gaining  such 
additions  to  expressional  wealth  as  “Presbygational”  and 
“Prohiblican”,  in  gentle  mockery  of  what  impressed  him 
as  sectarian  or  political  futilities. 

The  several  modes  of  verbal  aberration  may — and  doubt¬ 
less  usually  do — no  more  than  somewhat  cloud  the  linguistic 
sinner's  meaning.  They  may  however  be  disastrous,  when 
the  aberration  introduces  a  phonetic  combination  which  is 
current  as  a  word  of  different,  and  emphatically  unin¬ 
tended,  meaning,  as  for  instance  “drunkard”  instead  of 
“Dunkard” — also  when  results  are  suited  only  to  “men 
only”.  As  causing  for  a  moment  some  bewilderment,  I 
note  the  following  elucidation  (?)  by  a  mess-mate  of  a 
southern  voyage :  “They  examine  him  for  leprosy ;  and,  if 
they  find  out  he's  a  leperd,  off  he  goes  to  Leopard  Island.” 

Though  far  from  negligible  by  exhaustive  language- 
study,  I  shall  not  examine  aberrations  of  this  genus  fur¬ 
ther,  and  have  sought  to  list  them  fully,  only  as  affording  a 
convenient  model  both  for  the  suggestion  and  the  classify¬ 
ing  of  the  aberrations  in  each  other  genus,  which  are  not  so 
obvious.  It  may  however  be  well  to  add  that  all  the  aber¬ 
ration  modes  may  be  concurrent,  or  occur  in  turn.  To 
force  an  illustration, 

“Supposititious”  by  elision  has  become  “suppositious”, 
by  intrusion  might  become  “suppositri- 
ous”, 

by  substitution  “supposetrious”, 
by  reconstruction  “suppotresious” 
by  hybridization  with  “hypothetical” 
“hypotresious”. 

In  actual  practice  the  alleged  oration  of  a  somewhat  mud¬ 
dled  German  speaker  opens  with  the  would-be  “Hoch  ge- 
neigtes  Publicum”,  which,  suffering  some  intrusion  and  fan- 
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tastic  inter-verbal  reconstruction,  is  transmogrified,  be¬ 
coming  “Hoch  gepubeltes  Neigticum”. 

In  this  investigation  one  must  recognize  that  thought  in 
its  initial  stage  is  commonly  unsensed  (or  quite  inade¬ 
quately  sensed)  in  detail.  Thus  for  instance  I  may  sense 
an  oak,  an  elm  and  a  maple  merely  as  a  cluster  of  trees,  or 
even  as  a  visual  unit.  So  also  thought  may  dawn  on  mental 
vision  more  or  less  completely  as  a  blended  whole,  of  which 
constituent  ideas  are  very  dimly  recognized. 

On  the  other  hand,  since  language  worthy  of  the  name 
provides,  not  words-f  or- thoughts,*  but  only  words-for- 
ideas,**  thought-communication  the  imparting  mind  must, 
so  to  speak,  put  on  its  spectacles  and  recognize  the  several 
members  (the  constituent  ideas)  of  its  thought  (or  say 
ideas  of  which  its  thought  may  be  regarded  as  consisting) 
as  a  preliminary  to  the  use  of  words  to  name  them;  and, 
since  words  can  not  be  uttered  simultaneously  (by  a  single 
mouth) ,  in  the  receiving  mind  ideas  indicated  by  them  must 
appear  successively  and,  ipso  facto,  individually. 

Furthermore,  to  both  the  speaker  and  the  hearer,  word 
and  word-revealed  idea  are  far  from  self-sufficient  entities. 
Sufficiency  requires  a  larger  entity,  and  not  an  aggregation, 
but  an  organism.  Like  the  installments  of  a  serial  story, 
both  the  word  and  the  idea  accordingly  are  sensed  as  mem¬ 
bers  of  prospective,  bit-by-bit  appearing,  wholes :  the  word 
as  member  of  a  sentence,  yet-to-be  and  incomplete  without 
it ;  the  idea  as  member  of  a  thought  which  also  is,  without  it, 
incomplete.*** 


*  With  few  exceptions,  e.  g.  “Pluit”,  operating  as  a  one-word  sentence, 
symbolizes  an  entire  thought — in  fact,  a  judgment — quite  as  truly  as  for 
instance  the  equivalent  “The  phenomenon  of  raining  is  occurring”.  See 
p.  282  and  note  284-7. 

**  Obviously  words,  in  spite  of  many  a  careless  statement  to  the  contrary 
can  only  indirectly  be  the  signs  or  symbols  of  things — and,  even  thus,  by  no 
means  always;  e.  g.  “charity”  or  “immateriality”  (i.  e.  im-thingness).  Also 
sentences  are  symbols  of  thoughts  and  not  of  facts,  indicated  on  the  first 
and  second  pages  of  “Interrogation  for  Thought.” 

***  “Analysis”  and  “synthesis” — and  other  words  indicative  of  separating 
or  of  joining — I  avoid,  as  blurring  to  my  vision  those  alternate  sensings  (by 
the  speaker)  of  a  mental  whole  and  of  its  elements  (and,  by  the  hearer,  of 
the  elements  and  of  the  whole)  which  seem  to  me  to  be  the  mind-activities 
required  by  sentences.  I  don’t  forget  my  “Gallia  est  omnis  divisa  in  partes 
tres”,  but  I  prefer  just  now  a  Gaul  consisting  of  three  regions,  factors  versus 
fractions.  While  the  map  of  it  may  doubtless  be  exhibited  in  sections,  it  is 
more  linguistic  to  unroll  it.  As  was  argued  elsewhere  (Interrog.,  p.  65  of 
“Separate”)  revelation  of  a  thought  is  comparable  to  the  revelation  of  a 
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Accordingly,  as  what  the  word  is  to  the  sentence,  the 
idea  is  to  the  thought,  one  readily  imagines  that  the  aber¬ 
rations  of  the  one  may  have  analogies  in  aberrations  of  the 
other;  and  on  this  possibility  I  plan  to  act.  But  as  idea- 
aberrations  are  of  only  secondary  import  to  my  purposes, 
I  merely  add  an  aberration-list  supported  by  some  illustra¬ 
tion. 

Aberrations  of  the  Idea 

A.  The  cerebrative  policy  is  single,  constant. 

(1)  Aberration  is  material — is  change  in  personnel  of 
a  sub-idea  group  (or  say  a  connotation). 

(a)  Ellipsis,  omission  (Hypo-ideation?)  ;  e.  g. 
the  idea  expressed  by  “untrue”,  instead  of 
the  idea  expressed  by  “mendacious”  (pur¬ 
posely  untrue”). 

(b)  Intrusion;  e.  g.  the  idea  expressed  by 
“mendacious”  instead  of  that  expressed  by 
“untrue”. 

(c)  Substitution;  e.  g.  the  sub-idea  of  rapidity 
expressed  by  “fall”  (==  rapidly  move  in¬ 
voluntarily  downward)  for  the  sub-idea 
of  slowness  expressed  by  “sink”. 

(2)  Aberration  is  architectural  (constructional)— is 
change  in  the  assembling  of  connotation-elements, 

or  Reconstruction.  Idea-formation  offers  scope 
for  reconstruction  of  a  sort  which  I  did  not  de¬ 
tect  in  words.  Accordingly  the  following  sub¬ 
divisions  : 

(d)  Rearrangement;  (often  disarrangement) 
e.  g.  “Turco-Russian”,  for  “Russo-Turk- 
ish”  (war)  ; 

(dd)  Reorganization ;  e.  g.  the  idea  expressed  by 
“Scarlet”  (yellowish  red)  for  the  idea  ex¬ 
pressed  by  “orange”  (reddish  yellow). 

B.  The  cerebrative  policy  is  double — vacillates. 

(e)  Hybridization;  e.  g.,  to  utilize  in  illustra¬ 
tion  the  superior  nimbleness  of  feminine 
brains,  a  lady,  examining  a  dish  of  fruit, 
exclaims  “These  plums  are  as  green  as 
bullets.”  As  the  topic  of  idea-aberrations 


horse  at  night  by  passing  the  continuous  ray  of  a  lantern  along  his  body — 
revelation  easily  achieved  without  dismembering  either  horse  or  visual  sen¬ 
sation. 
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will  not  be  resumed,  it  may  be  well  to  do 
a  little  more  than  merely  mention  this 
peculiar  illustration. 

Presumably  a  first  idea  of  the  fruit’s  condition,  influenced 
by  a  visual  stimulus,  has  the  connotation  “green — (and, 
secondarily)  unripe”.  To  emphasize  this  greenness,  a  com¬ 
parison  with  something  very  green  might  be  expected  and 
would  lead,  for  instance,  to  “as  green  as  grass”.  Suppose 
however  that,  as  Madam  utters  “green”,  resistance  to  her 
thumb-and-finger  pressure,  measured  by  her  “muscular 
sense”  is  wired  to  her  brain  and  stimulates  formation  of  the 
further  connotation-factor  “hard”,  which  also  now  becomes 
the  dominating  connotation-element.  To  emphasize  this 
hardness,  a  comparison  with  something  very  hard  is  nat¬ 
ural.  Accordingly  “as  green — (unripe — hard)  as  bullets”. 

Hybridization  has  its  even  larger  possibilities.  For  in¬ 
stance,  given  further  stimulation  by  the  sense  of  taste,  my 
illustration  might  provide  for  our  enjoyment  plums  “as 
green,  or  hard,  or  both,  (and  sour)”  as  “vinegar” — or  why 
not  “bullet-juice”?  (for  lemon-juice).* 

Theoretically  two  or  more,  and  even  all  idea  aberrations 
noted  might  cooperate  or  be  concurrent.  I  recoil  however 
from  the  rather  hopeless  task  of  finding  or  inventing  illus¬ 
trations  of  the  intricate  idea-entanglements  which  surely 
would  result. 

Regarding  the  foregoing  superficial  examination  of  the 
minor  aberrations  (those  of  words  and  ideas)  as  sufficient 
for  the  purposes  of  orientation,  I  examine  next — and,  for 
the  moment  also  superficially — the  major  aberrations,  i.  e. 
those  of  both  the  sentence  and  the  judgment. 

Expecting  that  the  sentence  will  be  found  to  exhibit  aber¬ 
rations  more  or  less  analogous  to  those  of  the  word,  I  postu¬ 
late  them  for  examination  later-adding  illustrations — 
thus : 

Aberrations  of  the  Sentence 
A.  The  expressional  policy  is  single,  constant. 

(1)  Aberration  is  material— is  change  in  personnel  of 
sentence-membership. 


The  above  may  be  compared  with  evolutionary  substitution,  p.  350. 
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(a)  Ellipsis  (Hypo-phasis?)  ;  e.  g.  “I  cannot 
think  of  him  (as  being)  as  bad  as  they  say 
he  is”. 

(aa)  Pseudo-ellipsis;  e.  g.  “Pluit”,  “Piove”. 
See  p.  282. 

(b)  Intrusion;  e.  g.  “It  rains”,  “Se  llueve”. 

(c)  Substitution;  e.  g.  journalistically  speak¬ 
ing,  “I  admire  the  solidarity*  (more  prop¬ 
erly  solidity)  of  concrete.” 

(2)  Aberration  is  architectural  (constructional) — is 
change  in  the  assembling  of  the  sentence-members. 
Reconstruction  of  two  forms: 

(d)  Rearrangement  (Disarrangement)  ;  e.  g. 
“For  sale  a  cow  by  a  retiring  farmer  sev¬ 
en-eighths  Jersey”. 

(dd)  Reorganization;  e.  g.  “Faites-le-lui  don- 
ner”  (=  cause  [some  one]  to  give  it  to 
him).  The  apparent  objects,  both  direct 
and  indirect,  of  “Faites”  belong  in  fact  to 
“donner”  or — if  French  grammarians’  pe¬ 
culiar  theories  prevail — to  “Faites-don- 
ner”,  but  certainly  not  to  “Faites”  alone, 
though  plainly  posed  as  so  belonging  by 
the  hyphenation.  .  .  .  Often  called 

“Verschiebung”  (Paul) ;  might  be  known 
as  syntax-distortion. 

B.  The  expressional  policy  is  double — vacillates. 

(e)  Hybridization ;  e.  g.  “Let  ABC  to  be  a  tri¬ 
angle”  shifts,  without  essential  thought- 
change  from  the  syntax  of  “Let  ABC  be  a 
triangle”  to  that  of  “Suppose  ABC  to  be 
a  triangle”. 

Concurrence  of  (a),  (b),  (c),  etc.  will  be 
examined  on  p.  327. 

Of  the  several  kinds  of  mind-phenomena,  the  sentence 
chooses  for  expression  thought  in  the  more  restricted  sense 
— -not,  for  instance,  the  emotions.**  Indeed,  allowing  for 

*  Strictly,  mutual  dependence  and  responsibility,  as  in  the  case  of  business 
partners. 

**  While  these  may  vent  themselves  in  cries  (or  mere  reactions  implicat¬ 
ing1  vocal  organs)  in  our  genuine  linguistic  practice  the  emotions  are  re¬ 
placed  by  what  we  think  of  them.  For  instance,  whether  I  say  "I  am  afraid” 
or  “I  am  not  afraid”,  what  I  communicate  to  you  will  be  exclusively  a  mere 
opinion  of  my  status — apprehensive  or  the  contrary — and  not  at  all  a  state 
of  fear  itself.  You  may  indeed  be  influenced  by  the  very  name  of  fear,  and 
think  of  something  worth  a  fear,  and  even  be  afraid  of  it ;  but  that  is 
your  affair,  not  mine.  I  have  no  more  expressed  a  fear  than  if  i  had 
shouted  ‘‘Fire  !”  or  ‘‘Burglars  !” 
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omitted  words  whose  import  is  derivable  from  physical  or 
mental  environment,  I  hold  that  every  sentence  may  be 
shown  to  symbolize  a  judgment — an  asserted  proposition 
or,  in  other  words,  a  thought  believed  (unless  he  lies)  by 
him  who  tells  it  to  be  true  or  untrue* — even  an  interroga¬ 
tion  being  the  assertion  of  a  wish  for  information.  See  In¬ 
terrogative  p.  421-3  in  “separate”. 

Nothing  less  indeed  would  naturally  be  the  freight  of  the 
linguistic  “vehicle”.  To  illustrate,  if  I  say  “This  mutton 
to  be  good”,  I  cause  you  merely  to  co-think  the  mutton  and 
the  goodness  in  (a  possible)  attributive  relation — a  result 
which  hardly  will  repay  your  patience  or  my  effort — a  game 
not  worth  your  candle  or  my  own.  But,  if  I  say  “This 
mutton  is  good”,  so  far  as  my  credit  reaches  with  you  I  es¬ 
tablish  in  your  mind  the  goodness  of  the  mutton-— a  result 
which  has  a  chance  to  be  of  interest  or  even  use  to  you. 
In  short,  receiving  minds  would  give  but  little  heed  except 
to  judgments,  actual  or  inferable.  Persistent  snubbing, 
too,  would  disenchant  the  garrulous  with  futile  naming  of 
mere  judgment  elements— -inchoate  judgments. 

Accordingly,  in  actual  practice,  aberrations  of  thought 
reduce  to  aberrations  of  the  judgment.  Of  these  I  tabu¬ 
late  varieties  as  follows : 

Aberrations  of  the  Judgment 

A.  The  cerebrative  policy  is  single,  constant. 

(1)  Aberration  is  material — is  change  in  personnel  of 
j  udgment-membership. 

(a)  Ellipsis  (omission)  :  e.  g.  “He  is  more 
vigorous  than  any  (other)  man  of  his  age 
that  I  know.”  N.  B.  He  is  himself  a 
“man  of  his  age”,  and  cannot  be  more  vig¬ 
orous  than  himself. 

(aa)  Pseudo-ellipsis. 

(b)  Intrusion;  e.  g.  “Whereupon  we  are  now 
present  here  together  (=  mutually  pres¬ 
ent)  Shakespeare.  Henry  VIII,  Act 
II,  Sc.  IV.  Strictly,  “present”  is  redund¬ 
ant — also  even  “now”  and  “here”. 


•  i.  e.  matched  or  unmatched  by  reality  in  a  universe  external  to  the 
thought  itself.  See  pp.  282-3,  and  “Interrogative” — separate — pp.  376-80. 

18 
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(d)  Substitution;  e.  g.  “The  barn  is  east  of 
the  wood-shed,  therefore  the  wood-shed  is 
west  of  the  barn.”  “Therefore”  for  “con¬ 
versely”,  “also”  or  “accordingly.” 

(2)  Aberration  is  architectural  (constructional) — is 
change  in  the  assembling  of  the  judgment  mem¬ 
bers. 

Reconstruction,  occurring  in  two  forms: 

(d)  Rearrangement  (Disarrangement)  ;  e.  g. 
“I  wore  my  silk  new  red  dress”.  This  il¬ 
lustration,  though  implausible  in  English, 
is  occasionally  matched  to  some  extent  in 
other  languages,  which  largely  disregard 
our  principles  (?)  of  sequence  in  the  use 
of  adjuncts. 

(dd)  Reorganization;  e.  g.  “He  suffered  a  frac¬ 
tured  femur” — for  a  femoral  fracture. 

B.  The  cerebrative  policy  is  double — vacillates. 

(e)  Hybridization;  e.  g.  “Je  crains  que  le 
maitre  ne  me  voie” — a  shifting  from  for¬ 
mation  of  a  fear-thought  to  formation  of  a 
hope  (or  wish) — thought. 

Although  in  Greek  there  seems  to  be  no  very  helpful  word 
for  a  judgment  versus  an  idea  (or  even  an  idea’s  symbol), 
possibly  a  useful  hint  may  be  discovered  in  the  series 

(a)  hypo-gnosis  or  hypo-noesis, 

(b)  hyper-gnosis  or  hyper-noesis  etc. 

Concurrence  of  the  several  judgment-aberrations  is  ex¬ 
amined  on  p.  389. 


Chapter  I 

ABERRATIONS  OF  THE  SENTENCE 
(a)  Ellipsis 

The  introductory  illustration  given  on  page  00  was  prob¬ 
ably  an  accident.  But  many  motives  operate  in  favor  of 
intentional  omission.  Laziness  is  one;  a  preference  for 
brevity,  another.  Again,  you  interest  your  hearer  if  you 
leave  his  own  intelligence  a  little  room  to  act;  you  flatter 
him  by  doing  so.  Moreover,  thought-communication  (at 
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the  first  presumably  a  difficult  and  serious  business)  with 
developing  facility  becomes  in  lighter  moments  more  or 
less  a  guessing  game — which  often  wearies  those  who  do 
not  care  to  play  it. 

To  illustrate  by  a  brief  digression,  of  the  numerous  el¬ 
lipsis-forms  the  riddle  was  perhaps  the  earliest — perhaps 
the  stupidest ;  e.  g.  the  classic  “What  is  it  that  which  walks 
on  four  legs,  two  legs,  three  legs?”  Answer,  “A  man:  as 
infant,  on  all  fours ;  a  little  later,  on  his  feet ;  and,  later  still, 
with  the  aid  of  a  staff.” 

Conventional  riddling  is  today  a  formidable  barrier  to 
understanding  Spanish,  most  of  all  when  the  solution  of 
the  riddle,  puzzle  or,  it  may  be,  witticism  has  been  lost. 
For  instance,  to  this  day  I  get  no  explanation  of  “pelar  la 
pava”  (literally  skin,  or  otherwise  maltreat,  the  pea-hen — - 
or  the  female  turkey).  I  am  merely  told  that  the  expres¬ 
sion  is  employed  of  a  suitor's  courting  at  the  window-grat¬ 
ing.  Similarly  Spanish  dictionaries  frequently  illuminate 
obscurity  by  stating  merely  that  a  phrase  is  used  when  one 
is  feeling  so  and  so. 

More  exasperating  still  in  many  a  language,  notably  our 
own,  is  the  neologistic  “very  latest  thing”  in  word  or  phrase, 
displayed  in  parlor-speech  as  well  as  slang  for  no  more 
worthy  motive  than  apparently  to  test  your  membership  of 
the  linguistic  “smart  set”  or  the  “gang”.  In  the  same  vein 
“Cypria”  for  Venus. 

Returning  to  my  topic-— mutilation  also  plays  a  leading 
part.  The  lawyer  bores  us  with  sentential  fragments  such 
as  “habeas  corpus”  (early  trial  law)  ;  the  pedagogue,  with 
fractional  nonsense  (“lucus  a  non”) ;  the  confident  reli¬ 
gionary,  more  perhaps  than  others,  even  with  initials 
(“A.  B.  C.  F.  M.”),  which  not  by  any  means  all  persons 
understand. 

Ellipses — more  familiarly  omissions  at  their  best  are  emi¬ 
nently  laudable.  Suppose  my  early  knock  at  your  street- 
door  fetches  out  a  “What's  your  business  here?”  I  an¬ 
swer  (My  business  here  is)  “to  hand  you  the  milk,  Sir”. 
Or,  coming  home  in  the  dark,  I  reassure  my  wife,  whose 
exclamation  has  betrayed  alarm,  with  even  greater  brevity. 
Each  of  us  knows  that,  in  the  other's  mind,  the  midnight 
prowler  (cause  of  needless  agitation)  is  the  central  element 
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of  consciousness,  a  suitable  sentence-subject,  one  which 
does  not  need  expression — is  supplied  by  what  is  neatly 
called  the  “situation” ;  so  I  do  not  say  “The  person  thus 
alarming*  you”,  but  merely  “It” — which  of  itself  is  mean¬ 
ingless — and  add  “is  I”,  or  comfort  her  with  any  other  bit 
of  vocalizing  that  identifies  me ;  and  she  does  not  miss  what 
I  omit. 

Ellipsis  may  however  cause  a  serious  obscurity;  for  in¬ 
stance  “11  n’y  a  que  les  betes  qui  croient  aux  revenants.”* 
translatable  by  “There  are  only  fools  who  believe  in  ghosts 
(or  apparitions)”. 

The  only  word  in  this  expression  which  could  serve  as 
antecedent  of  the  “who”,  is  “fools”;  but  if  this  service 
were  accepted,  the  necessitated  meaning  would  at  best  be 
Fools  who  believe  in  ghosts  are  the  only  ones  (existing)  — 
which  is  obviously  absurd.  Another  word  to  serve  as  an¬ 
tecedent  obviously  is  indispensable,  and  is  provided  by  the 
older  French  “II  n’y  a  (pas)  de  (per sonnes)**  autres  que 
les  betes  qui  croient  aux  revenants”,  regarding  which  it 
may  be  well  to  emphasize  the  well-known  fact  that  “que” 
in  combinations  of  this  sort  is  the  descendant  of  the  Latin 
“quam”.  The  literal  translation  then  is  “(There  it  does 
not  have,  Es  giebt  nicht),  There  are  not  of  persons  other 
than  fools  who  believe  in  ghosts”.  This  much  affected 
partitive  construction  being  unavailable  in  English,  I  avoid 
it,  substituting  “There  are  not  (or  There  are  no)  persons 
(other  than  fools,  different  from  fools)  outside  of  the  fool- 
class  who  believe  in  ghosts” — which  obviously  does  not 
mean  that  people,  outside  of  the-fool-class-who-believe-in- 
ghosts,  do  not  exist,  but  rather  people-who-believe-in-ghosts 
do  not  exist  outside  of  the  fool-class.  Instead,  however,  of 
keeping  out  of  the  fool-class  in  my  proposition,  I  prefer  to 
put  the  fool-class  out,  and  change  translation  to  “except 
fools,  there  are  no  persons  who  believe  in  ghosts”,  or  “None 
but  fools  believe  in  ghosts”.  See  also  p.  327. 

Recognition  of  ellipsis  has  its  use  in  reconciling  differ¬ 
ences  in  corresponding  phrases  of  two  languages,  for  in- 


*  V.  Hug-o,  “Travailleurs  de  la  Mer”,  I&re  Partie,  Livre  II,  Les  “D6niquois- 
eaux.” 

**  “Autres”  being-  an  adjective  employed  substantively,  I  resolve  it  into 
“personnes  autres”,  noting-  that  in  French  the  adjective  so  used  retains 
unusual  power  of  comparison  (etc.). 
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stance,  “II  est  quatre  heures''  and  “It  is  four  o'clock”,  ex¬ 
pressions  which  essentially  agree  in  purpose,  though  it  is 
conspicuous  that  in  one  the  hours  are  omitted,  while  the 
other  does  not  mention  clocks.  The  difference  between  the 
two  however  is  of  small  importance.  The  hours  doubtless 
are  the  time  which  has  elapsed  since  the  preceding  noon  or 
midnight.  They  are  utilized  to  place  the  present  moment 
in  the  time-succession  of  the  day.  But,  as  the  clock  is  the 
accepted  indicator  of  the  hours,  the  mention  of  it  does 
away  with  the  necessity  of  mentioning  the  hours.  Per 
contra,  as  the  hours  are  the  “raison  d'etre”  of  the  clock, 
the  mention  of  the  hours  does  away  with  the  necessity  of 
mentioning  the  clock.  In  statements  made  with  maximum 
completeness,  the  omissions  which  occur  respectively  in 
French  and  English  may  be  juxtaposed  as  follows: 

Eng.  It  (the  time  elapsed  since  e.  g.  noon)  is  four  (hours) 
o'  (according  to  the)  clock. 

French.  II  (the  time  elapsed  since  e.  g.  noon)  est  quatre 
heures  (according  to  the  clock). 

Again,  a  Spanish  sentence,  forced  by  context  into  a  pe¬ 
culiar  meaning,  and  the  usual  corresponding  English,  dis¬ 
agree  in  their  election  of  ellipsis — in  translation  thus : 

Eng.  The  whole  modern  (mind's)  tendency; 

Span.  The  whole  modern  mind  (’s  tendency). 

“Wife  Sold  Dog — Tries  Suicide”, 

A  headline  in  a  local  daily,  challenges  your  skill  as  an 
interpreter. 

Not  having  filed  the  paragraph  that  followed  it,  I  can¬ 
not  vouch  for  its  intention — cannot  safely  name  the  would- 
be  suicide.  So  far  as  recollection  (rather  dim)  survives, 
it  sets  aside  the  wife,  who  has  apparently  moreover  not  so 
strong  a  motive  for  the  ending  of  existence  as  the  dog. 
Provisionally  an  omitted  “Dog”  or  “It”  or  “He”  may  be 
assumed.  A  case  then  of  ellipsis. 

But,  even  with  a  “He”,  an  ambiguity  remains;  for  pro¬ 
nouns  are  notoriously  careless.  “He”  indeed  might  prop¬ 
erly  enough  suggest  the  dog  (if  male),  though  canine  sui¬ 
cide  is  not  conspicuously  plausible.  But  “He”  might  also, 
as  grammarians  say,  “refer”  to  the  woman's  husband, 
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whom  we  find  in  what  is  meant  by  “Wife”,  i.  e.  “a  woman 
married  to  a  (living)  man”  or  “woman  with  a  husband”; 
indeed  the  writer  probably  was  thinking  of  him.  Other¬ 
wise  he  might  have  been  content  to  start  with  “Woman”. 

That  this  suggestion  is  not  based  on  pure  imagining, 
may  be  admitted  by  the  reader  of  the  following: 


“Mrs.  B  is  a  guest  in  the  gubernatorial 
mansion.  He  is  on  a  fishing  trip?” 


Now  who? — the  governor  or  Mr.  B.? 

In  either  illustration,  then,  the  use  of  the  inadequate 
“He”  would  rank  as  an  untimely  substitution  of  the  pro¬ 
noun  for  its  noun — an  inefficient  proxy  for  its  needed  prin¬ 
cipal-vicarious  for  initiative  word.  Accordingly  ellipsis 
may  be  ranked  as  that  of  “Husband”,  or  perhaps  of  an  ini¬ 
tial  “His”  before  “Wife  Sold.” 

The  following  deserve  perhaps  a  moments  observation. 


“Germany  had  better  confine  her  efforts 
to  build  up  her  former  trade  in  potash.” 


If  “to  build”  is  meant  to  serve  as  in  “confine  her  efforts- 
to-build”  etc.,  the  sentence  is  correct;  but  this  hypothesis 
is  hardly  plausible.  Presumably  the  would-be  meaning  of 
the  phrase  is  rendered  by  “confine  her  efforts  to  building”, 
in  which  “to”  associates  the  “building”  with  “confine”. 

The  verbal  noun  of  the  “ing”  form  is  complete  without 
a  “to”  as  sign  of  substantive  function;  but  the  infinitive  is 
different:  this  verbal  noun,  as  commonly,  requires  a  “to”. 
In  full  accordingly  the  meaning  calls  for  “to  build”  as  the 
equivalent  (in  meaning  and  in  function)  of  the  one  word 
“building”,  and  for  still  another  “to”  precisely  as  with 
“building”.  But  “confine  her  efforts  to  to-build”,  while 
theoretically  unimpeachable,  is  hardly  to  be  recommended. 

The  irreproachable,  though  more  and  more  neglected 
form  in  “ing”  establishes  in  cases  of  this  sort  its  “raison 
d’  etre”.  Compare 

I  prefer  sitting  to  standing; 

I  prefer  to-sit  to  to-stand, 

The  introductory  illustration  of  ellipsis  in  the  sentence 
is  distanced  by  “He  is  as  valuable  as  a  citizen  (as  he  was) 
as  a  soldier”. 
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Further,  “Peoples  were  not  left  in  doubt  as  to  (to)  whom 
they  were  expected  to  give  allegiance.” 

“Here  you  are,  a  great,  hulking  fellow,  en¬ 
dowed  by  God  with  brain  and  brawn,  instead 
of  A  which  you  go  about  stealing  nuts.” — 

quoted  from  an  admonition  by  an  English  Justice. 

“Using”  was  perhaps  omitted  at  the  caret.  “Brain  and 
brawn”,  however,  constitute  capacity  for  working,  which 
was  possibly  omitted  after  “brawn”. 

“You  can  (do  it)  if  you  will.”  “I  can  (do  it)  if  I 
wish.” 

While  desire  (or  resolution)  may  be  recognized  as 
more  or  less  conducive  to  ability,  they  are  not  as  a  rule 
conditions  of  it;  and  ability  is  not  their  sure  result.  In¬ 
tentions  of  the  speaker  in  the  quoted  sentences,  more¬ 
over,  may  be  different  on  different  occasions.  But  on 
some,  at  least,  the  meaning  may  be  e.  g.  this:  “Your  doing- 
it-in-case-you-will  is  possible.”  That  is,  it  is  the  doing — 
not  ability — that  is  conditioned  on  the  will.  Accordingly 
there  is  ellipsis  (in  the  illustration)  of  the  “do  it”,  tend¬ 
ing  to  occasion  or  confirm  association  of  condition  with 
the  wrong  conclusion.  Is  “do  it  if  you  wish?”  ambigu¬ 
ous?  Does  “if  you  wish”  condition  doing?  or  my  wish 
(command)  that  you  do?  Is  meaning  “I  want  you  to  do- 
it-if-you-wish”  ?  or  the  formally  somewhat  different  “If 
you  wish  (to  do  it)  I  desire  you  to  do  it”? 

Further  scattered  illustrations  of  the  “if”  clause  may  be 
found  on  pp.  283,  356,  391,  445,  508,  520,  and  a  general 
comment  on  p.  470. 

Special  comment  on  ellipsis  of  relation  words. 

Particular  attention  is  invited  by  ellipsis  of  relation¬ 
naming  words. 

Relations  have  occasioned  more  presumably  than  their 
legitimate  contingent  of  linguistic  blundering,  whether 
this  be  measured  by  importance  or  by  frequency.  But 
this  would  be  expected,  even  from  the  simplest  of  them  all 
(the  quantitative— -the  numerical  included)  if  one  bore  in 
mind  the  common  heedlessness  with  number  and  quantity 
themselves:  e.  g.  from  a  local  daily, 


280  Wisconsin  Academy  of  Sciences,  Arts,  and  Letters . 

“The  city  of  San  Jose  (in  Costa  Rica)  is  forty- 
five  thousand  miles  (in  fact  some  forty-five  hun¬ 
dred  feet)  above  sea-level” 

— nearly  half  a  dozen  times  the  earth's  diameter — a  good 
start  toward  the  moon. 

So  too 

“The  weight  of  air  in  a  room 
10x20x80  feet  is  484,861,000  pounds” 

— a  journalistic  answer  to  one  of  “Edison's  questions.”  If 
air  is  a  “misprint”  for  platinum,  the  quoted  weight  is  still 
enormously  exaggerated — is  some  50  times  too  great;  fide 
a  well-known  mathematical  authority. 

The  important  role  assigned  to  guessing. 

When  expression  of  relation  is  omitted,  guessing  plays 
what  may  be  rated  as  its  most  remarkable  part  in  thought- 
communication,  and  indeed  in  speech-development. 

To  illustrate, 

“He  might  be  my  brother,  I  couldn’t  vote  for  him.” 

In  the  speaker’s  mind  a  relation  probably  exists  between 
the  kinship  and  the  inability;  for  otherwise  they  hardly 
would  be  mentioned  thus  together.  Experience  moreover 
leads  him  to  believe  that  this  relation  can  and  will  be  rightly 
apprehended.  Otherwise  he  would  not  couple  statements 
which,  without  a  suitable  relation,  it  is  an  absurdity  to 
couple. 

Illustration  of  this  sort  affords  perhaps  a  clue  to  evolu¬ 
tion  of  relation-symbolizing.  To  look  back  a  moment  in 
imagination,  recognition  of  relations  must  have  been  of  late 
development.  A  “hoc”  and  “illud”  must  have  been  dis¬ 
tinctly  sensed  before  the  evolution  of  a  “cum  hoc”  or  an 
“inter  hoc  et  illud”.  Relations  obvious  to  the  senses  neces¬ 
sarily  preceded  the  more  intellectual.  “Propter  hoc”  pre¬ 
sumably  could  not  develop  till  a  “post  hoc”— first  in  space 
and  then  in  time — had  been  thoroughly  familiarized. 

Difficulty  of  inventing  words  to  name  relations. 

Even  when  a  relation  had  been  adequately  sensed  by  both 
imparting  and  receiving  minds,  direct  communication  of  it 
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must  have  been  precluded  by  the  absence  of  a  symbol  for  it. 
“Ba-ba”,  “Moo-moo”  theories  et  al.  give  little  promise  of 
accounting  for  the  origin  of  words  expressing  the  relations 
— notably  e.  g.  the  causal.  How  then  could  communication 
be  accomplished?  Probably  as  usual  by  resorting  to  expe¬ 
dients  clumsy  but  ingenious  and  effective.  To  illustrate, 
grant  that  one  of  our  remote  progenitors  had  in  mind  what 
we  express  by  “On  the  Grampian  hills  my  father  feeds  his 
flocks”;  and  grant  that  “on”  had  not  in  that  day  been  in¬ 
vented.  He  could  not  surmount  this  obstacle.  He  might 
however  go  around  it. 

“On”,  as  naming  one  of  several  relations  which  obtain 
between  a  higher  and  a  lower,  appeals  too  much  to  intel¬ 
lect;  but  “high”  and  “low”  are  more  objective;  even  a  dog 
presumably  could  learn  and  somewhat  generally  utilize  the 
difference  between  “the  attic”  and  “the  cellar”,  “head”  and 
“foot” — or  even  “top”  and  “bottom”. 

Our  imaginary  ancestor  might  have  acted  on  this  hint  as 
follows — I  quote  from  memory  the  Pidj in-English  version — 
“Top  (-side)  Glampian  hill,  my  fader  chow-chow  him 
sheep.”,  in  which  the  “Top”  has  leastwise  started  on  the 
way  to  genuine  prepositional  service. 

Evolution  of  relation-words. 

When  more  obvious  relations  once  had  found  expressions, 
these  no  doubt  were  freely  used — they  are  so  even  now — 
as  vague  suggestions  of  relations  more  obscure ;  for  instance 
“He  might  be  my  brother,  at  the  same  time  (vice  “never¬ 
theless”)  I  could  not  vote  for  him”,  in  which  the  coexist¬ 
ence  of  the  kinship  and  the  inability,  at  least  affords  an 
opportunity  for  them  to  pose  in  a  relation  of  a  higher,  sub¬ 
tler  order,  e.  g.  causal  or  the  opposite — say  counter-causal.* 

Spatial  relations,  those  of  time,  and  those  of  causes  (also 
counter-causes)  to  effects — and  vice  versa — in  the  evolution 
of  a  language,  form  a  natural  ascending  series.  In  it  many 
an  expression  for  relation  of  a  lower  rank  attains  a  higher 
rank.  “Before”-in-space  becomes  “Bef ore”-in-time ;  and 
“since”-of-time  almost  displaces  the  synonymous  “because”. 
The  “while”-of-time  becomes  the  “while”  equivalent  to 


*  See  Connectives,  pp.  37  and  41. 


282  Wisconsin  Academy  of  Sciences ,  Arts,  and  Letters. 

“though”.*  The  space-word  “hence”  perhaps  advanced, 
without  an  intermediate  step,  to  an  equivalence  with  “there¬ 
fore”,  though  it  deals  with  time  in  the  augmented  “hence¬ 
forth”. 

In  French,  ellipsis  of  relation  might  on  some  occasions  be 
regarded  as  apparent  only — pseudo-ellipsis,  e.  g.  “II  serait 
mon  frere,  que  je  ne  voterais  pas  pour  lui”,  in  which  the 
“que”  as  sign  of  a  substantive  clause  may  bring  it  in,  ac¬ 
cording  to  the  circumstances,  as  of  any  case,  e.  g.  the  ab¬ 
lative  of  (say)  accompaniment.  Accordingly  in  English 
“He  might  be  my  brother,  with  my  (nevertheless)  not  vot¬ 
ing  for  him”  which  exactly  matches  “He  might  be  my 
brother  without  my  (therefore)  voting  for  him”. 

(aa)  Pseudo-ellipsis 

As  suggested  just  above,  ellipsis  often  is  apparent  only; 
thus,  for  instance,  in  the  Italian  “Piove”.  This  would 
hardly  be  improved  by  the  addition  of  another  word;  for 
plainly  it  is  the  complete  expression  of  a  judgment,  and 
accordingly  a  sentence,  though  consisting  of  a  single  word. 
It  superficially  appears  indeed  to  have  no  subject.  But  if 
we  look  a  little  deeper,  in  the  thought  expressed  we  find  a 
subject  (that  of  which  the  speaker  means  to  tell  us  some¬ 
thing) — namely  the  phenomenon  or  action  known  as  rain¬ 
ing;  also  what  he  means  to  tell  us  of  it — namely  that  it  is 
occurring.  The  case  accordingly**  is  merely  one  of  multi¬ 
ple  symbolization  (lump-expression)  or  a  single  word’s  ex¬ 
pression  of  more  sentence-elements  than  one.  For  in¬ 
stance,  being  asked  “Is  that  your  hat?”  I  answer  “Yes”, 
which  means  as  much  as  “That  which  you  suggest  is  true”, 
“That  is  my  hat”,  or  “It  is  that”.  In  French  indeed  the 
full  sentential  value  of  the  so-called  affirmative  adverb  (!) 
is  historically  demonstrated,  “Hoc  (est)  illud”  (actually 
“ilium”)  wearing  down  successively  to  “oc-il”  “oil”,  “oui”. 

Sometimes  inability  to  recognize  a  factor  of  the  actual 
sentence-meaning  leads  to  much  severity  in  sentence-criti¬ 
cism  by  authorities  grammatical,  rhetorical,  et  al.  The 


*  Per  contra  German  “weil”  (of  time)  elects  the  higher  service  in  the 
sense  of  “therefore”. 

**  Considered  and  compared  with  fractional  symbolization  in  “Interroga¬ 
tive” — first  page.  See  also  p.  284  of  the  present  discussion. 


Owen — Linguistic  Aberrations. 


288 


ears  of  most  of  us  have  been  assiduously  pulled  for  e.  g. 
“Seeing  that  it  is  so  hot,  it  is  impossible  to  study”.  “You 
haven't  anything  for  the  participial  'seeing'  to  limit”,  we 
were  told.  But  we  had.  That  little  one  word  “is”  means 
“I  believe*  to  be”.  Had  we  meant  otherwise  we  should 
have  said  “to  be' — not  “is”.  The  sentence  is,  by  derivation, 
a  “sententia”,  a  judgment  or  opinion,  obviously  that  of  him 
who  utters  it,  or  him  whose  signature  is  possibly  affixed — 
the  momentary  “I”;  whose  else?  The  “I”,  expressed  or 
not,  is  part  of  every  declaration.  With  that  “I”  the  “see¬ 
ing”  readily  associates  itself — if  so  desired.  In  short  it 
doesn’t  “dangle”.  But  it  would  be  better  to  forego  expres¬ 
sion  of  this  sort — till  better  comprehended  by  our  teachers. 

The  amount  of  latent  sentence-meaning  possibly  to  be 
supplied,  perhaps  implied,  I  think  incorporated,  may  be 
vastly  greater.  In  “You  are  honest”  I  vouch  for  your  be¬ 
ing  honest.  In  “Be  honest”  I  vouch  for  my  desire  that 
you  be  honest.  In  “Are  you  honest?”  I  vouch  for  my  de¬ 
sire  that  you  tell  me  whether  you  are  honest.  Detail  of  this 
sort  is  usually  merely  tedious ;  but  without  it,  when  a  pur¬ 
pose  or  condition  fastens  to  a  question,  trouble  lies  in  wait 
for  “hard-shell”  Grammar.  “Where  is  he  (in  order)  that 
I  may  eat  him?”,  shouts  a  gratitude-bewildered  personage  of 
Hugo’s  Toilers  of  the  Sea;  expressed  more  fully,  “I  wish 
you  to  tell  me,  in  order  that  I  may  find  him  and  devour  him, 
where  he  is.”  Analogously,  “If  you  haven’t  bread,  where 
is  the  cake?”  announces  a  desire  conditioned  on  your  lack 
of  bread:  if  you  have  none  (I  desire  you  to)  tell  me  where 
the  cake  is? — which  may  be  contrasted  with  the  French 
queen’s  “If  they  haven’t  bread,  why  don’t  they  eat  cake?” 

Also  cause  and  its  correlative,  result,  confuse  interroga¬ 
tion/  Thus,  suppose  you  ask  me  to  pull  your  chestnuts 
from  the  fire.  I  might  reply:  “I  wish  you  to  tell  me 
whether  your  believing  me  a  fool  is  cause  of  your  conceiv¬ 
ing  my  so  doing”;  and  this  essentially  I  seem  to  mean  (in 
different  perspective)  by  “Am  I  a  fool  (in  your  opinion, 
as  cause)  that  I  should  do  this  thing”,  although  I  also  might 
intend  to  pose  my  doing  as  the  result  of  being  a  fool,  as  in 
the  popular  “Am  I  a  big  enough  fool  to  do  so?”,  or  “so  big 


*  or  “know”  etc.  The  mental  action  registered  by  an  “assertion”  was  ex¬ 
amined  with  some  care  in  “Interrogative,”  pp.  388-396  of  “separate.” 
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a  fool  that  I  would  do  so?”  Result  appears  to  dominate  in 
“Who  am  I  (i.  e.  what  sort  of  a  person  am  I)  that  I  should 
do  this  thing?”;  i.  e.  “I  ask  you  to  tell  me  of  what  sort,  re¬ 
sultant  in  my  doing  this,  you  believe*  me  to  be”. 

(b)  Intrusion 

When  an  intruded  sentence-element  is  the  expression  of 
an  actual  (though  useless)  element  of  thought,  it  plainly  is 
the  thought  itself  that  blunders,  rather  than  the  sentence. 
It  will  be  found  that  error  of  that  sort  is  common. 

On  the  other  hand  the  case  in  which  a  sentence-element 
does  not  express  an  actual  element  of  thought  is  naturally 
somewhat  rare.  The  usual  cause  for  uttering  a  word  is 
the  idea  which  the  word  expresses.  If  that  idea  has  not 
entered  thought,  the  chance  of  sentence-entry  by  the  cor¬ 
responding  word  is  obviously  small.  In  telling  you  what 
I  think,  what  cause  is  there  for  naming  that  of  which  I 
am  not  thinking?  Why,  for  instance,  would  I  say  that  I 
trilaterally  found  your  glove?  I  hardly  can  associate  tri¬ 
laterality  with  you  or  me,  the  finding  or  the  glove,  or  any 
combination  of  them.  Presumably  I  do  not  think  of  it; 
and  probably  I  should  not  mention  it. 

Many  sentences  indeed  at  first  appear  to  be  invaded  by  a 
word,  without  a  corresponding  thought-invasion  by  the 
meaning  of  the  word ;  but  most  of  these  have  seemed  with 
closer  observation  to  exhibit  an  invasion  of  the  judgment. 

In  other  cases  the  invading  word  brings  in  no  meaning 
for  the  reason  that,  as  used,  it  hasn’t  any.  I  say  “as  used”, 
assuming  that,  unless  it  had  a  meaning  in  some  other  use, 
the  word  would  not  exist. 

A  word  without  a  meaning,  or  perhaps  more  strictly 
sometimes  with  an  unknown  or  an  insufficient  meaning, 
challenges  examination.  Symbols  of  this  sort  are  counter¬ 
feit — of  less  or  greater  value,  many  of  them  ranking  with 
a  fraudulent  bank-note,  others  rather  with  a  mutilated  or 
alloyed  gold-piece.  See  p.  289. 


*  The  answering-  statement  “Yes”  or  “You  are  a  fool”  would  obviously 
express  the  answerer’s  belief — adhesion  to  my  “interrogative  proposition.” 

Analogously,  this — approximously — credited  to  James  I  of  England,  rea¬ 
soning  with  a  fly :  “Have  I  not  three  kingdoms,  that  thou  shouldst  invade 
my  eye?” 
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The  minimum  of  meaning  is,  perhaps,  exhibited  by  “it” — 
for  instance  in  “It  rains”,  a  sentence  best  appreciated  after 
one  more  look  at  “Piove”.  In  uttering  this  word  the  Italian 
has  in  mind  the  action  known  as  raining;  but  he  does  not 
know  of  any  actor  to  perform  the  action — to  be  subject  of 
the  action-naming  verb ;  nor  is  there  any  indication  that  he 
feels  the  need  of  one.  Popularly  speaking,  “There  are  do¬ 
ings”  ;  but  who  or  what  it  is  that  does  them,  is  presumably 
not  thought  of  since  the  days  of  “Jupiter  pluit”. 

Expressions  of  the  “Piove”  type,  however,  are  unusual. 
In  language  generally,  the  established  policy  of  both  lin¬ 
guistic  leaders  and  the  rank  and  file  is :  if  you  have  no  sub¬ 
ject,  “make  believe”  you  have;  put  some  word  in  the  sub¬ 
ject-place-— accordingly,  “It  rains”.  The  “It”  indeed  is 
meaningless,  not  causing  me,  at  least,  to  think  of  anything 
whatever,  though  encouraging  suspicion  that  I  ought  to 
think  of  something.  The  most  indeed  that  I  can  think  of  is 
expressed  by  “Something”,  which  is  after  all  no  more  per¬ 
haps  than  an  attempt  to  indicate  objectively  a  mental  void. 

But  with  an  “It”  the  sentence  is  complete  in  form.  Who¬ 
ever  insists  upon  a  subject  for  the  verb,  can  now  imagine 
that  his  stipulation  is  respected ;  whoever  does  not  feel  the 
subject-need  is  not  embarassed.  Though  it  be  a  what-I- 
can-not-think-of — posed,  with  more  or  less  success,  by 
“something”  as  a  what-I-can-and-do-think-of — that  as  an 
actor  does  the  raining,  nevertheless  in  even  such  a  doing 
raining  must  occur.  Accordingly  “It  rains”,  “X  rains”,  or 
“Y  +  Z  rain”,  indirectly  furnishes  the  purposed  informa¬ 
tion  that  the  raining  is  accomplished,  is  occurring. 

The  subject  is  unfortunately  not  the  only  sentence-mem¬ 
ber  whose  defection  frets  the  language-user.  Sometimes, 
losing  interest  in  the  subject,  he  imagines  that  an  object  is 
required,  or  expedient,  and  (though  knowing  none)  injects 
a  meaningless  object-word,  as  in  the  common  English  ex¬ 
hortation  to  a  runner,  “Go  it!”*  Similarly  Spanish,  not 


*  Plainly  one  may  easily  invent  a  meaning-  tenable  by  “it”,  as  in  the 
paraphrase  “Traverse  the  space  to  be  traversed.”  But  tenable  (or  even 
suitable)  meaning  is  not  always  actual  meaning.  “Go  it !”  as  a  more  sub¬ 
stantial  utterance  than  “Go  !”  alone,  has  come,  it  seems  to  me,  to  emphasize 
the  speed  or  effort  of  the  going,  but  without  investing  “it”  with  any  mean¬ 
ing.  Analogously  “Foot  it”  (walk  the  distance  to  be  walked)  to  me  is  syno¬ 
nym  of  "walk”,  although  its  anatomic  detail  lends  itself  to  the  suggestion 
of  discomfort,  while  the  opposite  suggestion  might  be  made  by  “walk”  alone. 
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content  with  “llueve” — sister  form  of  “Piove” — foists  upon 
it  the  reflexive  “se”.  Accordingly  “Se  llueve”,  “Rains  it¬ 
self”  or  “for  itself”.*  Similar  again  is  the  inscription  over 
the  gate  of  entrance  into  Dante's  Inferno  “Per  me  si  va 
(goes  itself)  nella  citta  dolente”.  “Through  me  going  oc¬ 
curs.  .  .  .”  “Through  me  is  passage.  .  .  .”  In 

German  the  absurdity  is  varied  by  reformulation  in  the 
passive  voice;  e.  g.  “Es  wurde  gespielt,  gesungen  und  ge- 
tanzt”.  Compare  “Passive”,  p.  54. 

Sometimes  the  subject-object  ridden  sentence-maker  takes 
upon  himself  the  burden  of  a  double  spurious  completion 
of  the  sentence,  as  for  instance  in  “Es  spielt  sich  hier  recht 
gut” — a  curious  round-about  for  “Playing  here  is  very 
good”  or  “This  is  a  first-rate  place  to  play  in”.  French  ac¬ 
cepts  the  drudgery  of  “II  s'agit  de  ma  vie”:  “It  acts  it¬ 
self”,  or  “X  acts  X”,  and  therefore  “There  is  action — in  re¬ 
gard  to  my  life”:  “My  life  is  being  acted  about”,  is  “in 
question”  or  “at  stake”,  “en  jeu”. 

Interpretation  of  these  illustrations  will  perhaps  be  sim¬ 
plified  by  recognizing  that  the  nucleus  of  a  judgment  is  a 
pair  of  terms  and  their  relation,  as  for  instance  in  “A 
equals  B”.  See  p.  260.  The  verb,  surpassing  other  words 
in  symbolizing  power,  expresses  this  relation,  adding  the 
idea  of  truth  (or  untruth,  as  for  instance  in  “A  doesn't 
equal  B”)  and  also  a  belief  therein. 

Relations  may  be;  they  also  may  become  (werden)  :  “A 
equals  B”  suggests  a  status  of  equality;  but,  “A  by  vigorous 
training  equaled  B  in  strength”  suggests  equality-develop¬ 
ment — activity;  and  obviously  it  is  relations  of  this  sort 
that  are  expressed  by  action-verbs.  I  need  not  here  dis¬ 
cuss  their  several  forms**,  but  note  that  when  the  action  is 
deserted  by  its  subject  and  its  object  (say  its  actor  and 
actee)  ;  when  judgment-elements  consist  of  only  what  a  verb 
is  able,  single-handed,  to  express;  I  see  no  judgment-terms 
available,  save  action  and  its  truth  or  actuality — its  hap¬ 
pening;  no  judgment  possible,  except  belief  in  their  rela¬ 
tion.  This  relation  is  most  simply  posed  as  that  of  sub¬ 
stance  to  its  attribute,  and  may  be  indicated  by  that  verbal 


*  For  the  objective  value  of  the  “Se”  see  note  * 

**  See  Passive  p.  35  (=79  in  Academy’s  text). 


p.  287. 
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man-of-all-work*  “is”.  Accordingly  the  judgment  is  ex¬ 
pressible  by  e.  g.  “Raining  is  actual,  occurrent,  or  occur- 
ring” — or  by  “Piove”**,  which  for  me  is  quite  enough.  The 
customary  paddings  of  the  one-word  sentence  help  me  not 
a  whit,  no  matter  whether  they  be  recognized  by  the  gram¬ 
marians  as  absolutely  meaningless,  or  signalized  as  “cog¬ 
nates”  (words  of  kindred  origin  and  meaning — sometimes 
only  virtually  such,  but  sometimes  strictly;  often  quite  re¬ 
motely)  . 

That  they  really  have  no  meaning  is  further  hinted  by 
the  fact  that — as  a  subject,  or  an  object — neither  of  them, 
nor  the  two  combined,  excludes  expression  of  a  genuine 
object  or  a  genuine  subject. 

A  genuine  object  is  admitted  in  the  following  quotations. 
“It  (a  meaningless  subject)  rains  pitchforks” ;  “Para  que 
no  se  (meaningless  object)  ***  nos  tenga  por  tontos” — That 
there  be  no  taking  us  for  fools;  “Es  (a  meaningless  sub¬ 
ject)  spielt  sich  (a  meaningless  object)”  readily  admits  a 
genuine  object,  e.  g.  in  “Wie  huebsch  spielt’s  sich  den 
Vater !”****  “How  jolly  (joli)  father-playing  is!”  This 
illustration  plainly  overrules  a  prevalent  opinion  that,  in 
cases  of  this  sort,  the  “es”  (or  “ ’s”)  must  rank  as  the 
forerunner  (introducer)  of  a  coming  genuine  subject.***** 

A  genuine  subject  is  accepted  in  the  following.  “II  (a 
meaningless  subject)  est  venu  un  homme  vous  voir”.  “Era 


*  Observe  the  range  of  meaning  of  “is”  in 

(1)  Twice  4  is  8,  exhibiting  equivalence  ; 

(2)  Men  are  animals,  exhibiting  sub-class  to  class  relation,  as  more  clearly 

shown  by  “Men  are  included  in  animals;”  or  (with  reversals  of  the 
cerebration)  “Animals  include  men ;” 

(3)  “To  be  or  not  to  be” — exhibiting  existence;  etc.,  etc. 

The  analogous  occasional  factotum-function  of  an  individual  action- 
word,  illustrated  most  commonly  by  “get”  in  legionary  phraseology,  recalls 
the  following  “condensation”  of  a  too  protracted  story’s  ending.  “The  Earl 
took  a  Scotch  high-ball,  his  hat,  his  departure,  no  notice  of  his  pursuers,  a 
revolver  out  of  his  hip-pocket,  and  finally  his  life.” 

**  In  thus  declaring  action  by  a  verb  alone,  so  far  as  I  have  noted  the 
third  “person”  is  elected,  in  the  singular ;  indeed,  I  see  no  other  choice.  A 
first  or  second  “person”,  with  an  “I”  or  “Thou”  implied,  would  wrongly 
fasten  unknown  actorship  on  me  or  you.  The  plural  is  unsuitable  to  in¬ 
ability  to  think  of  even  a  single  actor. 

***  I  am  aware  that  some  regard  this  “se”  as  nominative,  classing  it  with 
German  “Man”  and  “on”  in  French.  But  “se”  by  derivation  is  objective ; 
and  if  here  used  as  a  nominative,  it  should  take  its  place  before  the  “no”. 

****  Schiller,  “Der  Neffe  als  Onkel”,  Act  I,  Scene  7. 

*****  as  for  instance  in  “Hier  macht  es  sich  Kleider”  construed  as  “Here  it, 
namely  clothing,  makes  itself  (?)  or  make  themselves  (?).  No  doubt  how¬ 
ever  sometimes  this  construction  is  correct. 
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se  (a  meaningless  object  indirect  (?)  un  rey’\  “II  (a 
meaningless  subject)  s’  (a  meaningless  object)  ensuit 
plusieurs  consequences”  The  “il”  in  either  of  these  illus¬ 
trations  possibly  should  be  regarded  as  an  actual  advance- 
expression  of  the  subject.  But,  even  thus,  the  expression — - 
not  to  emphasize  its  vagueness — is  so  needless  that  it  hardly 
seems  too  much  to  rank  it  as  intrusive. 

Sentential  interlopers  are  in  meaning  sometimes  inter¬ 
mediate  between  e.  g.  the  meaningless  “it”,  and  absolutely 
tautological  words — idea-repeaters.  The  last  presumably 
are  true  to  actual  thinking  and  may  be  neglected  till  we 
reach  the  intrusion  of  ideas  into  thought. 

Of  intermediate  words  abundant  illustration  is  afforded 
by  the  formally  polite  verbosity  of  Spanish,  as  for  instance 
in  “Le  gusta  a  Usted  ?”,  which  I  translate  by  “To  him,  her, 
it  or  you  (but  in  this  case  you  alone)  is  it  pleasing  to  your 
excellency?”,  indicating  that,  as  a  provisional  object  indi¬ 
rect  of  “gusta”,  “le”  can  not  be  understood  precisely,  till 
the  idea  ostensibly  expressed  by  it  is  really  expressed  by  “a 
Usted”.  It  is  also  interesting  that,  while  effort  spent  in 
this  expression  on  the  object  is  so  lavish,  not  the  slightest 
heed  is  given  to  a  subject,  which  is  left  to  be  suggested  by 
the  context  or  the  “situation”.  “Suum  cuique.” 

An  interesting  contrast  to  the  meaningless  use  of  “it” 
and  corresponding  words  of  other  languages  is  offered  by 
the  phraseology  of  children's  games.  “Who's  it?”  suggests, 
analogously  to  the  lawyer's  “parties  of  the  first  and  second 
parts”,  the  party  of  the  arduous,  irksome  part,  distin¬ 
guished  from  the  parties  of  the  more  agreeable  part.  That 
“it”,  in  such  a  case  at  least,  is  operating  rather  oddly,  prob¬ 
ably  will  dawn  upon  the  mind  of  whosoever  risks  upon  a 
foreigner  a  literal  translation— e.  g.  “Qui  est  ce,  il,  le?” 
“Wer  ist  es?”  “Quien  es  lo?”*  A  different  meaning,  I 
imagine,  is  intended  in  the  popular  “He  thinks  he's  it”, 
the  “whole  thing”  or  “cheese”,  “the  biggest  toad  in  the 
puddle”,  “the  dominant  figure  in  the  situation”— far  from 
adequately  rendered  by  e.  g.  “Er  meint  er  ist  es” 

“For  her  to  read  to  me  was  more  agree¬ 
able  than  for  me  to  dictate  to  her.” 


*  Inquiries  thus  far  bring  no  information  as  to  foreign  phrases  of  the 
“Who’s  it?”  order. 
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For  momentary  purposes  of  illustration  I  discard  the 
brief  but  perfectly  allowable  paraphrase  “She  liked  to  read 
better  than  I  liked  to  dictate.”  To  establish  what  may  also 
have  been  meant,  I  start  with  e.  g.  “It  was  good  for  her  to 
rest  a  while” ;  that  is,  the  rest  was  good  for  her.  The  popu¬ 
lar  mind  however  often  poses  “for”  as  a  merely  formal, 
almost  meaningless  introduction  to  the  infinitive  word- 
group  “her  to  rest  a  while”,  as  in  “For  her  to  rest  a  while 
was  good  for  all  of  us”.  Indeed,  theoretically  unimpeach¬ 
able  “Her  to  rest”  as  subject  of  “was  good”,  unluckily  is 
quite  impracticable — mainly  unintelligible.  General  usage 
tolerates  instead  “For  her  to  rest  was  good  for  us”;  “It's 
bad  for  wives  for  their  husbands  to  drink”.  “For  a  teacher 
to  come  to  my  house  would  be  too  expensive  for  me”  etc. 
Accordingly,  in  imitation  of  these  models,  I  re-paraphrase 
the  initial  illustration  thus:  “Her  reading  to  me  (instead 
of  “Her  to  read,  etc.)  was  more  agreeable  to  me  (though 
possibly  to  her,  or  both  of  us)  than  any  dictating.” — -more 
briefly,  I  liked  better  to  be  read  to  than  to  dictate. 

In  the  illustration  thus  construed  the  “for”,  in  each  case 
only  faintly  recognized  (or  not  at  all)  as  prepositional,  as 
such  has  been  intruded,  being  inadmissible  except  as  an  in¬ 
finitive  sign,  as  which  it  is  to  date  at  least  but  dimly  rec¬ 
ognized. 

Analogously, 

“For  a  man  to  come  out  of  this 
bloody  struggle  richer  is  indefensible”. 

If  “For”  is  not  intruded;  if  a  prepositional  meaning  is 
intended;  “by”  would  better  serve  the  purpose,  as  in  “To 
come  out  ...  is  indefensible  by  a  (ny)  man;  or,  bet¬ 
ter  still,  “Enrichment  by  this  struggle  is  indefensible”. 

“Once  upon  a  time  there  lived 
a  certain  King  (and  Queen).” 

Compared  with  “Es  war  ein  Konig  (im  Thule)”  or  with 
“Era  se  un  Rey”,  this  invites  examination.  “Once”  goes 
through  the  motions  of  announcing  time — or  date — but 
merely  names  the  category ;  and  “upon  a  time”  repeats  fhe 
disappointment.  “There”  is  really  nowhere.  “Certain”, 
not  establishing  the  slightest  certainty  of  what  particular 
19 
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King  is  meant,  is  hardly  better.  All  these  words  indeed 
are  chargeable  with  what  might  rank  as  counterfeit  sym¬ 
bolization.  Adding  virtually  nothing  to  the  meaning  of  the 
sentence,  they  may  rank  as  mere  intruders. 

“King”  might  be  replaced  by  “thingumbob”,  to  complete 
(?)  the  intruding  list. 

Compare  “Unos  quantos  realistas”,  Castelar ;  “One  of  the 
greatest  men  (that  ever  lived)”;  “Que’st  (-ce  que  c’est  que) 
cela?” 

“Baby’s  been  and  gone  and  swallowed  a  button”. 

“Been”  perhaps  anticipates  the  pastness  of  what  is  to  be 
revealed,  and  also  possibly  suggests  activity,  as  in  “I’ve 
been  to  Brooklyn  since  I  saw  you  last”.  “Gone”  may  serve 
to  render  more  distinct  this  vague  idea  of  activity.  You 
have  by  this  time  thoroughly  assimilated  “Baby”,  and  are 
ready  for  a  recent  happening.  Ideas  have  surely  not  been 
rushed  upon  you.  Further,  “swallowed”  wins  prestige,  as 
in  postponement  by  the  “periodic  structure”.  The  an¬ 
nouncement  also  gains  a  quasi  increase  in  importance  by 
the  very  augmentation  of  expressional  bulk.  But  usually 
“Baby  has  swallowed  a  button”  is  enough;  and  possibly 
that  expresses  all  the  speaker  really  had  in  mind,  the  other 
words  then  being  rankable  as  mere  intruders. 

“There  are”,  indeed,  “more  ways  than  one  to  skin  a  cat” ; 
but,  even  so,  ability  to  choose  among  them,  and  to  suit  the 
choice  to  the  occasion,  has  a  value. 

(c)  Substitution 

By  substitution  in  the  sentence  merely  this  is  meant: 
the  putting  of  a  word  which  has  an  unintended  meaning 
(though  perhaps  an  irreproachable  form)  in  place  of  a 
word  with  the  intended  meaning. 

Though  this  error  is  too  obvious  and  too  simple  to  re¬ 
quire  investigation,  copious  illustration  may  be  warranted 
by  its  frequency — by  the  persistent  self-complacency  which 
commonly  attends  and  may  occasion  it — by  the  often  influ¬ 
ential  status  of  its  perpetrators,  who  in  many  cases  seem 
to  be  in  a  fair  way  to  impose  it  on  our  language — by  its 
heartily  enjoyable  ridiculousness. 
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It  is  often  only  from  the  context  or  “the  situation”  that 
the  meaning  of  a  word  or  phrase  has  been  acquired — a 
method  valuable  leastwise  as  auxiliary,  and  in  some  ways 
in  the  long  run  quite  as  good  as  dictionary-thumbing — but 
a  method  which  at  first  may  easily  suggest  the  meaning 
partially  or  inexactly,  and  may  miss  it  altogether.  “A  lit¬ 
tle  knowledge” — knowledge  of  a  word  without  a  positively 
certain  knowledge  of  its  meaning — “is  a  dangerous  thing” : 
it  leads  to  substitution  of  a  wrong  expression  for  the  right 
one. 

This  blunder  is  particularly  striking  when  the  perilous 
acquisition  is  the  more  securely  fixed  in  mind  by  its  more 
or  less  imaginary  vogue,  prestige  or  elegance.  Untried 
but  cherished,  it  betrays  the  ostentatious,  who  forget  that 
the  linguistic  “new  broom  sweeps”  by  no  means  always 
“clean”.  I  offer  copious  illustration. 

Twice  a  local  editor  has  cheered  me  with  the  head-line 

“Mrs.  (Robinson)  nee  Mrs.  (Smith)” 

—accompanied  on  one  occasion  by  her  picture. 

Corrected  for  defining  “furlough”  as  a  “mule”,  a  school¬ 
girl  brings  in  evidence  the  picture  of  a  soldier  mounted  on 
a  mule,  and — just  below  the  picture— “Riding  home  on  his 
furlough”. 

Unluckily  it  is  not  always  certain  whether  substitution 
should  be  ranked  as  in  the  sentence  or  as  in  the  word.  For 
instance,  language-students  led  to  feel  too  keenly  the  rela¬ 
tionships  of  vocal  sounds  are  apt  to  interchange  those  near 
of  kin  with  an  embarrassing  indifference,  writing  e.  g.  “ban¬ 
ish”  in  the  place  of  “vanish”,  as  a  piece  of  merely  ortho- 
grapic  carelessness.  Often,  wisely,  they  submit  their  spelling 
to  revision  by  a  less  impartial  speller.  On  the  other  hand 
narration  which  repeatedly  described  the  night-watch  as 
“paroling”  an  insurgent  quarter,  raised  suspicion  of  a  more 
than  orthographic  blunder — a  suspicion  which  may  be  dis¬ 
placed  by  vague  amazement  as  one  reads  the  explanation 
which  a  student  offered  for  his  absences,  alleging  “a  bad 
guitar  in  his  head”.  In  “Too  for  a  quarter  are  to  few  two 
suit  my  purse”  what  happens  is  perhaps  debatable.  As 
the  blunders  are  however  favorites  of  mine,  I  venture  the 
opinion  that  the  substitution  is  not  of  letter  for  letter,  but 
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of  word  for  word;  and  further  that  the  slip  is  neither  of 
the  pen  nor  of  the  brain,  but  of  the  ear — if  ears  can  slip. 
For  one,  at  least,  I  do  not  think  as  written,  and  should  be 
in  no  great  danger  of  translating  by  “Demasiado  por  un 
demi-peso  son  para  poco  dos  convenir  a  mi  bolsa”.  The 
particular  nature  of  the  blunder  seems  to  me  of  small  im¬ 
portance  ;  but  I  risk  the  guess  that,  thinking  rightly,  one  is 
merely  sensing  what  he  writes  in  its  appeal  to  hearing  only, 
and  allows  the  rightly-spelled  wrong  word  to  escape  the 
vigilance  of  an  eye  preoccupied  with  letter-shaping,  spac¬ 
ing,  and  alignment. 

This  disaster  has  its  even  grosser  forms,  for  instance  in 
“I  must  of  been  mistaken”,  in  which  an  obscurely  utterable 
“have”  has  been  displaced  by  the  also  obscurely  utterable 
“of”.  Once  to  see  the  above  in  print  might  seem  to  be  suf¬ 
ficient  warning  for  all  time.  But  the  innovation  prospered 
— was  adopted,  cherished,  and  elaborated  in  the  following 
substantially  correct  quotation  from  a  local  daily: 

“He  must  of  risen  earlier  than  usual, 
of  hurried  through  his  breakfast, 
and  of  left  the  house  unnoticed.” 

“Of”  does  not  impress  me  as  a  mispelled  “have”,  but  rather 
as  another  word  which  takes  its  place— -a  word  per  se  be¬ 
yond  reproach,  but  useless  as  a  member  of  the  given  sen¬ 
tence,  aberration  being  then  sentential. 

Compare 

“He  looks  as  though  (for  ‘if’)  he  were  ill” _ the  like 

occurring  in  Genesis  XL.  10 _ endorsed  by  language 

columns  of  a  leading  weekly,  and  by  50  per  cent  of  present 
usage. 

See  the  “as  if”  mode,  p.  334. 

Even  as  I  write,  the  leading  head-line  of  a  local  daily, 
in  the  first  edition,  characterizes  a  speech  by  its  favorite 
senator  as  “bombastic”.  In  a  second  issue  the  epithet  does 
not  appear,  the  writer — it  may  be  imagined — in  the  mean¬ 
time  learning  that  “bombastic”  does  not,  as  the  context  in¬ 
dicates  that  he  supposes,  mean  for  instance  “bomb-like”  in 
its  startling,  shattering  effect. 
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It  was  Dennis  Kearney,  one  while  famous  “sand-lot 
orator  of  San  Francisco”  that  stigmatized  the  rich  as 
“lecherous  bond-holders”,  his  pronunciation  (“leecherous”) 
revealing  the  intention  of  his  epithet  as  e.  g.  “blood-sucking, 
parasitic”,  etc. 

In  time  the  wrong  expression  may  adopt  the  meaning  of 
the  right  one.  Otherwise  expressed,  the  illegitimate  mean¬ 
ing  foisted  on  a  word  may  be  legitimatized.  “Solidarity” 
(p.  272)  may  yet  acquire  the  meaning  of  “solidity”.  “To 
a  degree”,  which  meant  till  recently  no  more  than  “measur¬ 
ably,  somewhat”,  now  is  used  increasingly  for  “to  a  great 
degree”  or  “notably”.  “Proportion”  (“an  equality  of 
ratios”  or  their  adjustment  to  each  other)  now  is  half  (?) 
the  time  displacing  “fraction,  portion”  or  percentage”. 
“Demean”  is  not  infrequently  used  for  act  meanly. 

Thus, 

“The  treasurer  will  accept  either  all  of  the 
county  tax  or  none  of  it.  The  law  forbids  him 
from  taking  a  proportion  of  the  county  tax.” 

In  this  case,  not  to  enlarge  upon  “from  taking”  in  the 
place  of  “to  accept”,  it  seems  to  me  particularly  recogniz¬ 
able  that  “a  proportion”  is  a  substitute  for  “part”  or  ‘por¬ 
tion” — or  that  “pro”  has  been  intruded.? 

An  indication  of  the  mental  state  betrayed  by  use  of  this 
too  much  affected  word,  is  offered  by  the  following: 

“The  proportion  (ratio?)  of  good  husbands  as  against  (to?) 
bad  husbands,  is  greater  than  it  has  ever  been”  (till  now?). 
This  now-a-days  desirable  encouragement  of  spinsters 
should  be  simplified:  e.  g.  “The  percentage  of  good  hus¬ 
bands  has  increased — is  greater  than  ever  before.” 

“Transpire”  which  already  has  preponderatingly  the 
meaning  of  “occur”,  bids  fair  to  have  that  meaning  only. 

“Decimated” — once  “reduced  by  a  tenth” — is  fairly  well 
established  in  the  single  meaning  of  “cut  up”  and  on  the 
way  to  “cut  into  ten,  a  hundred,  or  a  thousand  pieces” — 
“slashed,  hashed,  destroyed”. 

Wall-eyed  (with  a  whitish  pupil)  now  displaces  “cock¬ 
eyed”. 

“Restive”,  with  the  natural  meaning  of  (approximately) 
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“balky”,  has  jumped  the  fence  with  the  restless  horse  that 
it  describes. 

“If  any  one  is  ill,  they  are  apt  to  be  cross.” 

The  need  of  a  word,  accepted  as  available  for  either  “he” 
or  “she”,  appear  to  have  occasioned  frequent  use  of  “they” 
as  singular.  They,  however — being  formally  a  plural — 
clings  to  its  established  choice  of  “are”  instead  of  “is” 
precisely  as  a  “You”  requires  “are”,  although  “You  are”  be 
merely  substituted  for  “Thou  art”. 

It  is  however  possible  that  a  strictly  singular  idea  (ex¬ 
pressed  by  “any  one”)  has,  during  utterance  of  the  sen¬ 
tence,  grown  into  a  plural.  See  pp.  350-5. 

“A  (somnambulist's)  loud  snore 
between  every  three  or  four  words”. 

If  “every  three  or  four  words”  be  intended  as  equivalent 
to  e.  g.  “every  phrase”,  “between”  as  often  merely  takes 
the  place  of  “after”  (or  “before”). 

If  “every  three  or  four  words”  be,  however,  meant  as 
multiple,  “between”  is  substituted  for  e.  g.  “among”  or  “in 
the  midst  of”. 

Compare 

“Pausing  between  every  word”, 
and 

“To  avoid  the  dust,  the  chaises  (a  man  and  a  woman  in 
each)  kept  a  distance  of  forty  yards  between  each  couple”. 

That  choice  of  prepositions  should  be  often  incorrect  may 
be  expected.  On  the  one  hand  there  are  few  of  them;  and 
on  the  other  hand  the  number  of  relations  which  they  are 
required  to  express  is  very  great.  Accordingly  some  prep¬ 
ositions  must  do  duty  each  one  for  a  number  of  relations, 
as  for  instance  the  notorious  English  “of”  and  “de”  in 
French.  Moreover  prepositions,  being  very  old,  began  their 
service  at  a  time  when  the  perception  of  relations  was  pre¬ 
sumably  mpre  dim  than  now;  and  that  is  saying  much. 
Again,  related  terms  may  often  be  conceived  in  more  than 
one  relation;  and  relation-groups  expressible  by  different 
prepositions  often  overlap. 


Owen— Linguistic  A  berrations . 


295 


That  in  general  there’s  “something  rotten”  in  the  status 
of  the  preposition  as  conceived  by  some  grammarians,  is  in¬ 
dicated  by  a  definition  of  them  as  expressing  “mere  rela¬ 
tions” — also  by  the  topographical  mis  judgment  which  in 
titles  puts  them  in  a  class  with  “a”  and  “the”,  refusing 
them  initial  capitals,  to  which  they  sometimes  have  a  better 
right  than  do  their  terms — or  adjuncts  of  the  latter  even 
to  the  nth  degree:  for  instance,  “Arguments  against  the 
Usual  Prodigious  Cannon-Firing  Preliminary  to  Attack¬ 
ing”, — which  succeeds  in  masking  the  importance  of 
“against”,  though  what  we  mainly  wish  to  learn  presum¬ 
ably  is  whether  arguments  be  pro  and  con. 

On  the  other  hand  in  vocal  practice  prepositions,  even  at 
their  minimum  importance,  often  seize  upon  the  single  em¬ 
phasis  accorded  to  a  sentence— thus :  “There’s  plenty  of  it 
(such  as  ’tis)”;  “I  didn’t  know  what  to  do”;  though  in  eith¬ 
er  utterance  the  preposition  seems  (to  me)  to  be  the  only 
word  which  could  not  on  occasion  tolerate  the  emphasis. 

Mistakes  in  choice  of  prepositions  may  then  be  regarded 
as  inevitable.  But,  in  thought-exchanging,  we  succeeded 
fairly  well  until,  within  my  recent  recollection,  there  began 
a  mania  of  innovation  which  bids  fair  to  make  the  preposi¬ 
tions  generally  interchangeable— for  instance, 

“Angry  against ”, 

which  is  almost  established  in  our  dailies;  also  President 
Carranza’s  quoted  purpose  specially  to  favor  states  which 
do  not 

“place  restriction  of  any  kind  to  their  commerce  with 
Mexico”. 

I  find  the  mental  doings  more  obscure  in  “This  is  equally 
as  good  as  that”— a  work  of  supererogation  which,  al¬ 
though  apparently  of  recent  origin,  already  counts  among 
its  imitators  half,  perhaps,  of  those  whose  journalistic  ef¬ 
forts  catch  my  eye.  This  expression  might  be  tolerated  in, 
for  instance,  “Melons  are  as  good  as  pears;  but  oranges, 
which  do  not  cost  so  much,  are  equally  as  good  as  pears” — 
the  “equally”  in  this  case  meaning  “with  equal  truth”  or 
“also”.  I  have  not  however  met  the  phrase  in  such  a  con¬ 
text.  Its  peculiarity  appears  when  you  remember  that 
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there  is  but  little  danger  of  our  thinking  as  suggested  by 
“This  is  ^equally  as  good  as  that”. 

The  problem  offers  easier  solution  in  the  briefer  “That  is 
good  but  this  is  equally  as  good”,  in  which  we  understand 
sufficiently  the  meaning  of  the  “as”  without  the  aid  obtain¬ 
able  from  any  good  historical  grammar:  “as  good”  alone 
means  “equally  good”.  “Equally  as  good”  accordingly 
amounts  to  “equally  equally  good”. 

In  support  of  the  last  expression  one  might  argue  that 
equality — for  instance  that  of  goodness — is  no  doubt  con¬ 
ceivable  as  having  various  degrees  of  exactness:  “almost 
equal”  and  “quite  equal”  are  accepted  and  acceptable  no  less 
than  “nearly  perfect”,  or  “completely  perfect”;  and  the 
second  “equally”,  conceivable  as  inexact  may  also  be  re¬ 
stricted  to  exact  equality — but  hardly  by  another  “equally”. 
To  use  a  first  exact  equality  to  indicate  exactness  of  a  sec¬ 
ond,  lest  the  second  be  conceived  as  inexact — in  short,  the 
use  of  an  idea  to  restrict  itself* — is  too  much  on  the  order 
of  “the  cloudy  cloudiness  of  clouds”  etc.  The  thought- 
formation  is,  to  say  the  best  of  it,  unskillful. 

Indeed  I  fancy  thinking  was  omitted — thinking,  least¬ 
wise,  of  the  supervisory  order.  The  substantial  equiva¬ 
lence  of  “equally”  and  “as”  apparently  was  masked  by  their 
conspicuous  formal  difference.  Those  who  perpetrated 
“equally  as  good”  presumably  would  no  more  blunder  into 
“equally  equally  good”  than  into  “perfectly  perfect”  or 
“completely  complete”.**  I  rank  the  aberration  therefore 
not  as  double  thinking  of  equality,  but  as  the  substitution 
of  the  wrongly  apprehended  “equally”  for  “quite”.*** 
The  way  for  “equally  as  good”  perhaps  was  opened  by 
Sairy  Gamp  (in  Dickens'  Martin  Chuzzlewit,  Chap.  29.) 
with 

“All  times  of  the  day  and  night 
being  equally  the  same  to  me”, 

in  which  the  substitution  of  the  “equally”  for  “quite”  or 
“just”  perhaps  is  more  completely  obvious.  Indeed,  equal- 


•  An  operation  very  different  from  e.  g1.  that  of  “piccolo  piccolo”  which 
merely  strengthens  an  idea  by  its  repetition. 

•*  Since  writing  the  above  my  confidence  is  somewhat  shaken  by  encounter¬ 
ing  “(Thingumbob)  was  mixed  up  in  a  mix-up”. 

***  If,  on  the  other  hand,  equality  is  twice  thought,  the  case  is  one  of 
aberration  of  the  judgment,  in  the  form  of  an  idea-intrusion. 
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ity  would  seem  to  be  beyond  imagining,  as  qualifier  of 
identity,  although  identity  is  somewhat  figurative.  For  I 
take  it  that  ‘‘the  same  to  me”  is  the  equivalent  of  e.  g. 
“equally  convenient”,  which  again  refuses  to  admit  anoth¬ 
er  “equally”. 

Analogous  to  “equally  as  good”  is  “Similar  good  results 
as  these”,  which  might  mean  “Similar  results  (as)  good  as 
these”  or  merely  “Other  results  etc.”.  But  the  expression 
seems  to  have  been  modeled  on  “equally  as  good”,  which  in 
my  own  experience  it  follows.  I  suspect  accordingly  that 
“similar”  is  intended  as  an  adverb,  meaning  being  then 
“Results  approximately  (as)  good  as  these”— exhibiting  a 
substitution.  Judgment  may  be  advantageously  suspended 
till  illuminated  by  “Dissimilar  good  (or  bad?)  results  as 
(or  than?)  these”,  which  possibly  is  yet  to  come. 

Again, 

“Of  equal  interest  and  importance  as  the  Italian  move¬ 
ments  have  been  those  of  the  Russians”. 

This  may  be  the  outcome  of  a  hybridizing,  thus : 

Of  equal  interest  with  (or  to  that  of) . 

As  interesting  |^s . . 

But,  coming  later  in  my  experience  than  “equally  as 

good”,  this  “equal . as”  inevitably  poses  as  an 

outgrowth  of  the  earlier  phrase.  It  is  however  rather  hope¬ 
less  to  inquire  into  details  of  the  writer's  thought,  who 
seems  to  be  snatching  at  words,  with  less  attention  to  their 
sense  than  itch  for  the  new-fangled.  “Equal  to”  and  “as 
great  as”  (a  little  easier  to  manage  than  the  phrases  of  the 
illustration)  are  familiar  and  intelligible — “good  enough 
for  common  folks”.  I  see  no  gain  from  the  operation  which 
develops  “equal  as”,  and  might  develop  “as  great  to” — if 
the  latter  also  is  to  come;  and  comie  it  may  no  doubt  as 
easily  as,  for  instance  (in  a  just  received  advertisement  of 
“toilet  articles”)  a  most  engaging  offer  of  a  hand-glass, 
said  to  have  “a  very  pleasing  shape,  somewhat  unusual 
from  the  ordinary  (usual?)  mirror”.  This  may  beguile 
impatience  while  we  wait  for  things  “unusual  than”  or  “as” 
or  possibly  “but  what” ;  and  we  may  get  them  in  these  days 
of  swift  advance,  which  promise  soon  the  amendment  of 
linguistic  constitutions  while  you  wait  ....  and 
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these  appear  while  1  am  writing,  thus:  ‘The  change  of 
front  was  caused  not  so  much  (i.  e.  less)  by  a  change  of 
heart  than  because  a  former  policy  had  created  a  desertion 
en  masse” ;  again,  this  daily  “sells  more  than  twice  as  many 
papers — than  any  other”. 

The  following  I  add,  to  “get  it  out  of  my  system”. 

The  guides  and  guardians  of  speech  are  overcome  or 
crowded  out— have  been  seduced  or  have  deserted.  The  in¬ 
fluence  of  the  school-room  and  the  home  is  smothered  on  the 
play-ground.  Shakespeare  and  the  Bible  have  been  super¬ 
seded  by  reports  of  the  base-ball  games.  Even  Music, 
Sculpture,  Painting  offer  a  contingent  of  expressions,  less 
calamitous  because  less  read  and  still  less  understood. 
“Books  are  no  longer  bought ;  they  are  sold”  is  its  own  and 
sinister  explanation.  Journalism,  once  aspiring  to  rank  as 
a  learned  profession — to  provide  the  main  instruction  of 
the  people,  to  fill  the  chairs  of  that  greater  university,  the 
world — abated  its  pretensions  long  ago.  At  a  conference  of 
journalists  the  leader  of  the  time  declared  their  aim  to  be — 
without  a  supplement  or  qualifier — “to  make  money”. 

The  growth  of  language  more  than  ever  is  excrescence. 
Some  of  the  blundering  innovations  of  the  day  will  die  of 
their  infirmities.  Dictionaries  will  immortalize  the  others. 
Cheap  amusements  circulate  them.  For  a  penny  you  can 
buy  a  library  of  speech-perversion.  Language-students 
may  bewail ;  they  may  protest ;  but  they  are  powerless,  and 
ultimately  must  accept,  though  grumbling  perhaps,  with 
Chaucer’s  would-be  censor  of  the  Tabard  Inn,  “Tel  on  a 
devel  way”. 

But  it  doesn’t  pay  to  grumble.  You  may  even  lose  by  set¬ 
ting  a  good  example.  When  I  asked  the  keeper  of  a  country 
inn  the  very  necessary  question  “Haven’t  you  a  better 
room”,  he  simply  stared  at  me.  But  when,  adapting  words 
to  ears,  I  asked  him  “Hain’t  you  got  no  better  room”,  I  got 
it.  The  Prohibition  movement  is  extending  to  the  “well  of 
English  undefiled”.  As  an  observing  school-girl  most 
felicitously  said,  “If  you  talk  stylish,  you  won’t  have  any 
friends”.  At  least  you  spoil  your  chance  of  being  a  “good 
mixer”. 
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(d)  Rearrangement 

By  this  I  mean  the  placing  of  words  in  an  order  different 
from,  that  of  the  ideas  which  they  represent— -a  putting  sen¬ 
tence-elements  in  sequence  different  from  that  of  judgment- 
elements., 

At  once  the  question  rises:  how  can  rearrangement  be 
detected?  Recognition  of  it  obviously  presupposes  recogni¬ 
tion  of  idea-order — recognition  independent  of  suggestion 
offered  by  the  order  of  the  words.  Unfortunately,  while 
the  order  of  the  words  is  unmistakable,  the  order  of  ideas 
may  be  debated. 

Serious  investigation  of  the  latter  I  attempt  in  the  Ap¬ 
pendix  (p.  420)  with  the  expectation  of  discovering  that 
the  prevalent  idea-order  sometimes  is  fortuitous,  but  some¬ 
times  is  more  suitable  than  any  other,  sometimes  is  indis¬ 
pensable  to  the  receiving  mind,  and  sometimes  even  is  in¬ 
evitable. 

At  present  I  restrict  myself  to  such  an  order  of  ideas  as — 
to  say  no  more  of  it — is  usual,  or  customary,  and  its  viola¬ 
tions  by  the  verbal  order,  choosing  for  my  illustrations 
phraseology  in  which  the  order  of  ideas,  as  it  seems  to  me, 
is  obvious.  For  instance,  given  “Baby  swallowed  a  pin”,  I 
assume  that  words  have  followed  the  arrangement  of  ideas. 
Leastwise,  one  would  rarely  in  the  use  of  English,  do  his 
thinking  as  suggested  by  for  instance,  “Swallowed  baby  a 
pin”. 

The  usual  order  of  ideas  usually  is  the  most  effective. 
What  is  customary,  ipso  facto  is  familiar,  easy  for  the 
speaker,  also  easy  for  the  hearer — which  is  more  impor¬ 
tant;  for  his  difficulty  is  by  far  the  greater,  thought-com¬ 
munication  having  some  analogy  with  passing  ball.  After 
a  fashion  I  can  throw,  and  easily.  It’s  catching  what  I 
throw  that  may  be  strenuous;  and,  when  it  is  my  turn  to 
catch,  I  much  prefer  a  ball  that  comes  within  my  easy 
reach.  In  the  game  of  thought-communication  the  receiv¬ 
ing  mind  is  plainly  always  at  a  disadvantage.  Bad  delivery 
of  ideas  further  handicaps  it.  Fair  play,  not  to  say  good 
manners,  even  conscience,  dictates  that  ideas  be  presented 
in  the  order  easiest  for  their  reception — all  of  which  may 
serve  as  introduction  to  a  pair  of  heresies,  to  wit,  that  Ger¬ 
man  prose  and  Latin  poetry  are  unsportsmanlike. 
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The  methodic  madness  of  the  German  sentence  with  the 
kill- joy  length,  presumably  has  few  apologists  among  those 
born  and  bred  to  English.  Its  much  affected  “periodic 
structure”,  used  in  moderation,  has  indeed  its  compensa¬ 
tions — even  its  advantages.  By  its  suspended  revelation — 
or,  in  other  words,  concealment — of  an  early  needed  sen¬ 
tence-element,  perhaps  until  the  sentence  ends,  no  doubt  it 
favors  the  cohesion,  or  the  oneness  of  the  mental  total.  But 
too  long  suspended  revelation  means  the  victim's  “agony  of 
suspense”.  The  oneness  thus  obtained  is  too  much  like  the 
oneness  of  entangled  threads.  One  may  prefer  the  simpler 
oneness  of  a  single  thread — well  spooled. 

A  personal  experience  may  win  your  sympathy.  There 
was  a  time  when  I  could  hold  the  essentials  of  a  half -page 
German  sentence  near  enough  in  mind  to  balance  its  an¬ 
tagonisms  and  to  “keep  the  score”  of  introductory,  contrib¬ 
utory,  and  excursive  elaborations.  But  unfortunately  cir¬ 
cumstances  forced  me  to  neglect  the  language  for  some  half 
a  dozen  years.  Returning  to  it,  I  was  gratified  to  find  that 
hardly  a  word  or  phrase  embarrassed  me.  But  as  for  the 
whole  sentential  aggregation,  I  had  suffered  a  contraction 
of  the  mental  stomach  and  approaches,  and  am  still  incap¬ 
able  of  thought-ingestion  by  the  boa-constrictor  system. 
Somewhat  I  have  smoothed  my  ruffled  self-esteem  by  call¬ 
ing  back  to  mind  a  German  born  and  bred,  but  quite 
familiar  with  our  language,  who  informed  me  that  although 
he  talked  more  easily  in  German,  still  he  found  the  English 
easier  to  read. 

As  for  Latin  poetry,  I  take  a  running  start  with  Eng¬ 
lish  writers,  who  too  often  also*  disregard  the  reader's  men¬ 
tal  comfort.  To  meet  requirements  of  rhyme  and  rhythm, 
to  find  the  richest  melody  in  sequence  of  the  high  and  low- 
pitched  syllables,  to  form  the  most  agreeable  succession  of 
the  vowel  sounds,  to  avoid  the  clash  of  uncongenial  conso¬ 
nants — these  excellent  ambitions  m|ay  beguile  the  poet  into 
an  excessive  deviation  from  the  simplest  word-arrange¬ 
ment.  Such  poetic  license*,  though  familiarized  in  poetry 
by  inveterate  use,  does  not  increase  my  own  enjoyment.  I 


•  Don't  speak  of  poetic  license  or  believe  that  there  is  any  such  thing. 
Don’t  say  “did  go”  for  “went”  even  if  you  need  an  extra  syllable. 

Arthur  Guiterman. 
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am  more  inured  to  it  than  won  by  it.  Thus  for  instance 
Scott,  in  several  departures  from  the  simplest  order : 

“Write  that,  straight  up  the  hill  there  rode 
“Two  horsemen  drenched  with  gore ; 

“And  in  their  arms,  a  helpless  load, 

“A  wounded  knight  they  bore.” — Marmion — 278 

These  lines  indeed,  with  all  their  deviation  from  the 
usual  word-succession,  offer  only  negligible  difficulty;  nor 
do  they  in  any  way  offend  me.  Something,  however,  I  miss 
— something  that  I  do  not  miss  in  Miles  O'Reilly's  following 
verses  of  the  Civil  War:* 

“Some  say  it  is  a  burnin’  shame 
“To  let  the  naygur  fight, 

“And  that  the  tthrade  of  bein'  kil't 
“Belongs  but  to  the  white ; 

“But  as  for  me,  upon  my  sowl 
“So  liberal  are  we  here, 

“I'd  let  Sambo  be  murthered  instead  of  myself 
“On  any  day  of  the  year — 

“On  any  day  of  the  year,  boys, 

“On  any  hour  of  the  day ; 

“I'd  let  Sambo  be  murthered  instead  of  myself, 

“And  divvle  a  word  would  I  say.” 

In  these,  with  inconspicuous  deviation  in  two  lines,  the 
most  familiar  order  is  maintained.  I  am  not  only  not  of¬ 
fended.  I  am  fascinated — not  by  sound  alone— -by  sense,  or 
rather  by  the  mastery  with  which  the  sense  lays  hold  on 
me.  I  do  not,  as  so  often,  plod  behind  the  writer's  words. 
They  push  me  on,  and  that  so  fast  that  mfentally  they  make 
me  run,  skip,  dance.  In  what  they  tell  me  there  is  no  im¬ 
mediate  action,  yet  I  have  a  sense  of  liveliest  activity.  It 
is  the  writer's  and  my  own. 

This  appearance  of  ideas  in  the  sequence  easiest  for  our 
reception,  their  advance  unhalted  by  a  back-flow  or  an  ed¬ 
dy,  may  and  ought  to  have  a  notable  auxiliary,  namely  the 
adjustment  of  the  rhythmic  stress  (or  prominence  of 


•  I  quote  from  memory. 
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sound)  to  the  idea-prominence.*  For  example,  in  Scott's 
first  line  the  rhythmic  stress,  and  prominence  of  the  idea, 
coincide  in  “straightway",  “hill"  and  “rode";  in  “up"  how¬ 
ever,  the  idea-prominence  is  strictly  insufficient  for  the 
stress;  and  vastly  more  conspicuous  and  offensive  illustra¬ 
tion  needs  unluckily  no  search. 

To  such  adjustment  we  of  the  English  speech  may  claim 
hereditary  right,  as  follows.  Anglo-Saxon  and  the  elder 
English  differentiated  the  poetic  from  the  non-poetic  by  a 
system  of  alliteration;  or,  in  other  words,  this  system  con¬ 
stituted  their  “poetic  form",  e.  g. 

“In  a  Summer  Season  when  Soft  was  the  Sun 

“I  Shoot  me  into  Shrowds,  as  I  a  Sheep  were." 

The  alliteration  was  required  (as  in  the  quoted  lines)  to 
signalize  the  words  for  rationally  prominent  ideas.  More 
broadly  stated,  the  poetic  form  contributed  to  revelation  of 
poetic  sense,  a  policy  which  happily  has  never  been  com¬ 
pletely  given  up — a  policy  which  is  indeed  continued  when 
a  merely  formal  change  replaces  the  alliterated,  more  or 
less  irregular,  jets  of  sound  with  an  exacter  rhythm  (usual¬ 
ly  reenforced  by  rhyme)  in  which  alliteration  is  a  mere  oc¬ 
casional  adornment. 

To  return  to  the  more  central  topic  of  arrangement,  Lat¬ 
in  poetry,  so  far  as  I  have  read  it,  is  inferior  in  the  enforce¬ 
ment  of  its  meaning  by  the  order  of  its  words.  To  justify 
my  grudge  against  it,  I  invite  you  to  return  with  me  in 
memory— for  a  moment  only — to  our  school-day  struggles 
with,  for  instance, 

“Tityre,  tu  patulae  recubans  sub  tegmine  fagi,". 

Never  mind  the  initial  vocative.  No  doubt  it's  posed  as 
in  the  sentence ;  but  it  is  not  of  it— is  no  part  of  the  intend¬ 
ed  message.  It  is  rather,  so  to  speak,  the  mere  address  of 
the  recipient.  By  the  way,  if  he  be  of  a  sluggish  mental 
type,  in  need  of  drastic  stimulation,  the  address  might  be 
extended  thus :  Ahem !  See  here !  I  say !  Here  goes  some  talk 
for  Tityrus. 


*  The  shifting  of  the  regular  rhythmic  stress,  to  suit  syllabic  accent  ( an 
agreeable  variant — in  moderation)  I  neglect. 
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Never  mind  the  ambiguity— -or  polyguity — of  “patulae” 
(in  case  and  number) ,  and  the  gender-fraud  of  “fagi”. 

Faithfully  translating  word  by  word,  and  in  their  actual 
order  of  succession,  we  develop 

“Thou,  of-a-spreading  stretched-out  beneath  the  shelter 
of-a-beech-tree”. 

These  two  questions  promptly  face  us :  How  did  Virgil 
do  his  thinking?  How  must  we  do  ours?  Imagine  him 
alive  again,  repeating  for  our  benefit  the  composition  of  the 
quoted  line. 

Possibly  he  thinks  aloud.  If  so,  on  reaching  “patulae” 
(or  “of-a-spreading”) — shown  by  its  inflection  to  be  meant 
as  epithet  of  something  feminine  and  singular  (or  plural) 
—he  must  be  also  thinking  of  that  something,  as  the 
ground  for  the  inflection  which  he  chooses ;  that  is,  he  must 
think  as  registered  by  “Thou — of  a  spreading — beach-that- 
will-be-mentioned-later”.  Next  he  must  avoid  the  utter¬ 
ance  of  “beech” — forget  it,  to  make  room  for  other  mat¬ 
ters;  but  he  must  remember  that  he  hasn't  said  the  word, 
and  therefore  is  to  say  it  later.  Meantime  he  proceeds 
with  thinking,  uttering  the  wTords  “stretched  out  beneath 
the  shelter”.  Now,  if  luck  befriend  him,  he  remembers 
to  rethink  and  utter  “of  a  beech-tree”. 

Thinking  of  this  sort  I  don't  believe  to  be  impossible; 
and  yet  it  is  so  irksome  that  I  don’t  believe  he  did  it. 

It  is  much  more  probable  that  first  of  all  he  thought  as 
registered  by 

Thou,  stretched  out  beneath  the  shelter  of  a  spreading 
beech. 

These  words  (or  rather  their  equivalent  in  Latin)  he 
might  memorize  with  no  excessive  effort,  and  so  perfectly 
that  he  could  say  them  backwards  or  in  any  other  order  in¬ 
to  which  it  better  suited  him  to  shuffle  them. 

It  is  however  still  more  probable,  I  fancy,  that  he  sought 
the  aid  of  stylus  and  the  tablet  smeared  with  wax — black 
wax,  one  might  hope,  and  a  white  tablet  (maybe  vice- 
versa)  as  a  helpful  contrast.  With  his  rightly  ordered 
sentence-elements  thus  plainly  held  in  view  by  writing, 
rearrangement— disarrangement — of  them  would  be  easy 
for  the  silliest  inovator. 

But  his  difficulty,  small  or  great,  need  worry  only  the 
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supremely  altruistic.  Charity  begins  at  home — with  diffi¬ 
culties  of  our  own. 

Of  these  I  examine  only  that  occasioned  by  the  idea- 
sequence  which  his  words  impose  upon  us.  But,  that  we 
may  fully  realize  this  difficulty,  let  the  poet  have  the  book 
and  read  to  us. 

On  hearing  “Thou”  we  make  an  easy,  quite  encouraging 
start.  With  “of-a-spreading”,  too,  we  have  no  trouble,  save 
that  we  don’t  know  what  spreads.  We  wait  developments. 
Perhaps  the  spreader  will  appear  in  time.  “Streched-out” 
does  not  produce  it.  Stretching  can’t  be  that  of  the  pro¬ 
crastinating  spreader,  for  it  isn’t  in  the  (spreader’s)  gen¬ 
itive  case  (or  number?).  Probably  it’s  gone  by  “Thou”. 
“Beneath”  is  well  enough — as  possible  of  stretching  as  “up¬ 
on”  or  “by”.  We’re  doing  finely — if  we  only  keep  in  sight 
that  “of-a-spreading”!  Luckily  we  have  at  least  as  many 
mental  eyes  as  physical.  We  can  converge  or  straddle  them 
at  pleasure.  So,  with  one  mind’s  eye  on  “of-a-spreading” 
and  the  other  looking  for  what  is  to  come,  and  watching  by 
side-vision  (or  other  mind’s  eyes)  what  came  first  and 
what  came  after  it,  we’re  not  caught  napping  by  the 
“beech”,  and  have  the  “of-a-spreading”  waiting  for  it  when 
it  comes. 

In  this  success  my  feelings  are  divergent.  I  am  emin¬ 
ently  well  content  with  my  considerable  skill  in  catching 
thought,  in  spite  of  a  wild  throw,  but  less  content  when  I 
compare  my  rather  meager  gains  with  what  they  cost.  For 
whether  Tityrus  the  shepherd  or  a  goat  be  lying,  sitting, 
standing  on  his  feet  or  head,  or  on  his  marrow  bones,  be¬ 
neath  or  not  beneath  a  spreading  beach  or  a  Lombardy  pop¬ 
lar,  matters  little  to  enjoyment  or  welfare  of  my  body, 
mind  or  soul ;  and  even  the  tickling  sound  of  the  Latin  words 
is  lost  for  me  in  the  new  pronunciation.  On  the  other  hand 
my  brain  is  rather  tired.  The  game  is  far  from  paying 
for  my  candle.  Conscientious  self-examination  even  indi¬ 
cates  that  I’m  a  bit  indignant.  (I,  for  one,  prefer  to  under¬ 
stand  with  minimal  exertion — most  of  all  in  reading 
poetry.)  But  I  regain  my  equanimity  when  I  consider  how 
much  greater  difficulty  it  was  in  the  poet’s  power  to  inflict. 
He  might,  for  instance,  have  bedeviled  the  order  also  of  the 
vowels  and  the  consonants  in  every  word. 
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But,  without  resorting  to  that  further  means  of  torment, 
Latin  poetry  is  often  vastly  more  vexatious  than  my  illus¬ 
tration.  Virgil's  line,  with  one  word  only  out  of  place,  is 
well  enough  for  any  one  who  likes  that  sort  of  thing.  But 
if,  instead  of  only  half  a  dozen  sentence-elements,  there  be 
a  score  or  two;  and  if  the  number  of  the  words  misplaced 
be  correspondingly  increased;  the  difficulty  of  interpreting 
becomes  impossibility,  unless  the  scattered  elements  be  set 
before  the  eye  with  ample  time  for  mental  rearrangement 
of  ideas. 

Moreover  some  vagaries  of  both  poetry  and  prose  are 
even  more  absurd.  Thus  in  the  Horatian  ode  beginning 
“Integer  vitae,  scelerisque  purus”,  which  I  anglicize  by 
“Righteous  in  his  living  and  unstained  by  crime",  I  over¬ 
look  the  obvious  near-equivalence  of  the  two  describing 
phrases,  and  inquire  only  how  the  poet  does  his  thinking. 

He  may  regard  the  “Righteous  in  his  living"  as  a  men¬ 
tal  unit;  he  may  pose  “unstained  by  crime"  as  another 
unit.  He  may  group  these  units  by  the  “and"  or  “que". 
Or,  better  still,  he  may  so  group  the  leading  factors  of  the 
phrases — that  is,  “Righteous"  with  “unstained".  But, 
strictly  speaking,  neither  grouping  is  suggested  or  permit¬ 
ted.  His  arrangement  is  as  if  I  joined  “and"  to  “crime", 
producing  “crime-and".  This  would  tell  you  plainly  that 
the  “and"  is  meant  especially  for  “crime";  and  therefore 
that,  in  grouping,  you  should  use  as  one  constituent  “crime” 
alone — not  “unstained"  and  not  “unstained  by  crime". 
Translation  then  would  be  as  follows:  “Righteous  in  his 
living,  unstained  by  crime-and".  This  would  leave  you 
asking  “crime  and  what?",  which  Horace  obviously  did 
not  intend.  Accordingly,  the  sequence  of  his  words  is 
different  from  that  of  his  ideas.  He  has  made  a  false  ar¬ 
rangement — -one  the  more  objectionable  that  it  is  extreme¬ 
ly  frequent,  even  thoroughly  conventionalized.  A  single 
slip  is  more  forgivable  than  many — say  an  evil  habit. 

One  might  expect  that  word-displacement  would  evoke 
a  protest.  But  it  seems  to  me  that  it  is  generally  borne 
with  resignation,  tolerated,  commonly  forgiven,  sometimes 
even  much  admired.  Midwives,  I  am  told,  are  given  to  a 
special  fondness  for  the  babes  that  have  required  their  ut¬ 
most  efforts;  and  it  may  be  that  the  reader  feels  himself 
20 
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a  so-to-speak  contributory  parent,  therefore  more  or  less 
parentally  enamored  of,  the  thought  in  the  delivery  of 
which  he  has  co-agonized. 

Intellectual  supermen,  especially  if  they  have  abundant 
leisure,  can  enjoy  the  charm  of  needless  effort.  The  school¬ 
boy,  fond  of  the  “pi”-puzzle,  graduates  into  the  puzzles  of 
his  Browning  and  the  like-— if  like  there  be — and  possibly 
regards  his  struggles  with  them  as  a  salutary  exercise,  or 
even  sport.  The  most  of  us  however  may  be  forced  to  use 
our  effort  where  it  brings  a  speedier  and  ampler  compen¬ 
sation. 

To  illustrate  this  philistinism  more  objectively,  whoever 
undertakes  to  notify  me  that  “Green  apples  are  disastrous 
to  small  boys”,  may  be  so  ill-inspired  as  to  say  “Small  apples 
are  disastrous  to  green  boys”.  He  may  indeed,  in  any  well 
inflected  language,  put  the  suitable  inflection-tags  on 
“small”  and  “apples”  and  on  “green”  and  “boys”,  to  serve 
as  warning  that  in  spite  of  word-arrangement  “apples” 
are  to  be  conceived  as  “green”,  and  “boys”  as  “small” — 
that  collocation  does  not  mean  association.  The  labor  which 
he  thus  inflicts  upon  me  I  perform,  but  grudgingly.  He 
bores  me ;  and,  the  next  time  he  would  talk  to  me,  I’ll  turn 
him  my  deaf  ear.  “Why”  said  Judas,  “was  not  this  oint¬ 
ment  sold  for  three  hundred  pence,  and  (the  money)  given 
to  the  poor?”  Why  should  not  our  work  of  supererogation 
be  directed  into  profitable  channels? 

In  passing  it  is  worth  attention  that  a  rearrangement 
sometimes  alters — even  may  reverse — the  meaning  of  a 
word.  For  instance,  in 

“He  fell;  indeed  he  suffered  an  injury,” 

“indeed”  suggests  crescendo— -introduces  reenforcement  of 
“He  fell”.  But  in 

“He  fell;  he  suffered  indeed  an  injury” 

“indeed”  is  more  suggestive  of  diminuendo — or  concession 
* — like  “it  is  true”,  “forsooth”,  “however”,  readily  fore¬ 
shadowing  e.  g.  “but  nothing  serious”. 

“Split  infinitives”  deserve  perhaps  a  passing  comment. 

Honored  authors  in  the  past  and  in  the  present  offer 
ample  precedent  for  phrases  of  the  type  “to  thoroughly 
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enjoy".  The  article  in  Greek — employed,  like  the  English 
“to”,  as  merely  an  infinitive-sign — was  separated  from  its 
verb,  e.  g.  in  “to  me  einai”  etc.  The  English  “shall  believe” 
and  “is  believed”  are  “split”  without  a  scruple,  as  in  “I 
shall  never  believe”,  although  our  “shall  believe”  exhibits 
union  of  ideas  quite  as  close  as  e.g.  “credam”,  and  invites 
a  formal  junction  by  a  hyphen. 

Minor  matters  such  as  tongue-entanglement  (or  loss  of 
breath) — illustrated  though  feebly  by  the  unsplit  “I  expect 
thoroughly  to  enjoy” — may  be  neglected.  It  is  more  im¬ 
portant  that,  by  splitting,  one  may  often  gain  in  clearness. 
Thus  suppose  e.  g.  it  is  enjoying  that  should  be  conceived 
as  thorough.  “I  expect  thoroughly  to  enjoy  good  music” 
might  be  taken  as  equivalent  to  “thoroughly  expect”  etc.; 
and  “I  expect  to  enjoy  thoroughly  good  music”  might  be 
taken  as  insisting  on  the  goodness  of  the  music.  “I  expect 
to  thoroughly  enjoy  good  music”  (e.  g.  after  the  aurist’s 
treatment  of  my  ears)  is  absolutely  unambiguous,  which 
is  a  matter  of  some  importance — in  important  matters; 
hence  the  split  infinitive. 

The  purists  will  have  none  of  it.  Their  verdict  is  how¬ 
ever  not  entitled  to  unquestioning  acceptance.  Their  en¬ 
thusiasms  are  bestowed  irrationally:  minor  matters  claim 
their  major  interest.  To  illustrate,  in  our  thought-com¬ 
munication  doubtless  form  (orthography  etc.)  and  sound 
of  word  must  be  intelligible,  and  intended  meaning  must 
not  stray  too  far  from  actual;  but  marshaling  (or  syntax) 
of  both  thought-  and  sentence-elements — linguistic  strat¬ 
egy — is,  more  than  word  or  meaning,  prone  to  serious  er¬ 
ror  and  requires  serious  thinking  to  correct  it.  Yet  ling¬ 
uistic  errors,  in  their  interest  to  purist  minds,  appear  to 
follow  this  diminuendo  order:  word-form,  word-sound, 
word-meaning,  sentence-architecture,  judgment-architec¬ 
ture. 

Let  the  purist  then  lay  down  the  law  for  us  in  matters 
of  linguistic  fashion,  even  of  good  taste — at  least  until  its 
principles  be  better  known;  but,  as  for  matters  of  good 
sense,  let  common  sense  prevail  in  the  endeavor  so  to  tell 
our  thoughts  that  what  we  say  can  not  be  misinterpreted. 

The  “oracles”  can  not  in  every  case  be  trusted. 

“Ibis  et  redibis  nunquam  in  bello  interficieris.” 
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The  word-arrangement  which  belies  the  intended  or¬ 
der  of  ideas  obviouly  suggests  the  word-arangement  which 
affords  an  opportunity  for  failure  to  perceive  that  order. 

Of  this  the  illustration  on  p.  272  might  be  regarded  as  ex¬ 
hibiting  a  case.  The  following,  however,  is  perhaps  more 
satisfactory : 

“They  (our  rapidly  loaded  and  unloaded  ships)  serve  as 
weapons-in-the-battle-against-Prussianism,  whose  ef¬ 
fectiveness  is  comparable  to  the  greatest  battleships”, 

in  which  the  liberally  hyphenated  phrase  exhibits  the  ex¬ 
pressed  idea-organism  as  a  unit — otherwise  expressible  by 
“Prussian-fighting  weapons”.  This  requires  “whose”  to 
operate  as  the  continuer  of  “weapons”  (-to  “refer”  to  weap¬ 
ons)  .  But,  on  reading  the  unhyphenated  phrase,  I  first  con¬ 
strued  the  “whose”  as  the  continuer  of  “Prussianism”. 

The  most  effective  place  for  a  continuative  plainly  is  im¬ 
mediately  after  what  it  is  intended  to  continue,  thus : 

“They  serve,  in  the  battle  against  Prussian¬ 
ism,  as  weapons,  whose  effectiveness  is  com¬ 
parable  to  (that  of)  the  greatest  battleships”. 

(dd)  Reorganization 

In  the  phraseology  of  Grammar  this  may  be  defined  as 
substitution  of  a  spurious  syntax  for  the  genuine.  To  sup¬ 
port  the  illustrations  given  on  p.  274,  the  every-day  expres¬ 
sion 

“I  am  good  and  tired” 

may  be  cited.  Any  doubt  of  its  absurdity  would  be  at  once 
relieved  by  the  experiment  of  literal  translation,  for  ex¬ 
ample,  “Ich  war  gut  und  miide”,  “J’etais  bon  et 
fatigue”;  or  by  a  paraphrase,  for  instance  “I  was  virtuous 
and  fatigued” ;  or  even  by  a  simple  “castling”  as  in  “I  was 
tired  and  good”. 

But,  to  return  to  “I  am  good  and  tired”,  the  person  “thus 
apostrophized”,  as  an  aspiring  novelist  was  fond  of  putting 
it,  might  very  well  inquire  “What  do  you  mean?”;  and  I 
suppose  the  answer  would  be  this :  “I  mean  that  I  am  very 
tired” ;  that  is,  the  “good”  is  meant  as  an  intensifier,  as  ad- 
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verbial  to  “tired”.  Every  one,  however,  (save  perhaps  the 
expert),  speaks  and  writes  as  if  the  “and”  assembled  the 
two  adjectives  in  a  coordinate  group.  But  on  reflection  it 
is  obvious  that  this  was  not  intended — that  the  right  phrase 
has  been  ousted  by  a  wrong  one.  Thought  remains  un¬ 
changed  ;  but  its  expression  has  been  revolutionized.  “I  am 
good  and  tired”  is  not  the  product  of  mere  order-change, 
but  of  complete  syntactical  reorganization. 

“Leave  the  door  wide  open”  hardly  calls  for  more  than 
recognition  that  the  opening,  rather  than  the  door  itself, 
shall  be  conceived  as  wide.  Indeed  in  other  usages  the 
“wide”  has  been  accepted  as  adverbial.  But 

“Laisse  la  porte  grande  ouverte”, 

laboriously  poses  “grande”  (for  wide)  as  adjective,  though 
“it”  is  meant  adverbially  (Littre).  “Toute  triste”  in  the 
sense  of  “very  sad”,  apparently  suggested  by  the  liaison  of 
e.  g.  “Tout  aimable”,  smooths  our  passage  to  the  double 
absurdity  of 

“Laisse  la  porte  toute  grande  ouverte” 

— complete  wide  open. 

“The  biggest  that  he  almost  ever  saw”  might  rather  of¬ 
fer  merely  rearrangement  of  “Almost  the  biggest  that  he 
ever  saw”.  “Almost  never”  and  “hardly  ever”  register  ap¬ 
proximations  easy  and  familiar.  “Almost  ever”  on  the  oth¬ 
er  hand,  like  “hardly  never”  (except  as  an  objection)  is  a 
bit  implausible;  and  this  suggests  that  “almost”  was  in¬ 
tended  as  an  adjunct  of  “the  biggest”.  Rearrangement  of 
this  sort  is  possibly  more  certain  in  (“the  second  time  I 
only  ever  washed  that  napkin”,— (sic) 

“the  second  time  I  only  ever  washed  that  napkin”— (Sic) 

Again, 

“This  book  is  too  good  to  burn” 

impresses  me  as  obviously  intended  of  “a  goodness  exces- 
sive-for-burning”.  Many  seem  however  to  think  they  think 
as  indicated  by  “an  excessive  goodness-for-burning”. 

Reorganization  in  this  case  is  more  than  usually  funda¬ 
mental — more  important — but  has  been  obscured  by  cur¬ 
rent  phraseology,  at  least  of  Grammar.  I  refer  to  the  ex- 
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pression  “complement  of  the  adjective”,  which  serves  in¬ 
deed  a  useful  purpose  in  the  case  of  e.  g.  “We  are  prone  to 
sin”;  for  “We  are  prone”,  (in  the  prevailing  sense)  uncom¬ 
plemented,  does  not  carry  freight  enough  to  warrant  use  of 
a  linguistic  “vehicle”.  The  same  indeed  is  also  sometimes 
true  of  other  parts  of  speech,  as  in  “We  tend”  or  “have  a 
tendency”.  But  Grammar  centers  interest  upon  the  ad¬ 
jective,  and,  so  to  speak,  contracts  a  “complementary” 
habit.  In  the  case  for  instance  of  “This  wood  is  useful  to 
burn”  it  is  perceived  indeed  that  “useful”  is  sufficient  in 
the  absolute,  and  insufficient  only  relatively  to  the  present 
purpose — that  the  adjective  is  carrying  freight  enough  for 
some  occasions — that  it  merely  does  not  carry  all  that  one 
desires  to  send  on  this  occasion. 

Unluckily  however  this  deciding  whether  a  phrase  at¬ 
tendant  on  an  adjective  be  complementary  in  a  stronger  or 
weaker  sense,  apparently  distracts  attention  from  the  prior, 
major  question  whether  a  phrase  attendant  on  an  adjective 
be  complementary  to  it  in  any  sense.  It  seems  to  be  for¬ 
gotten  that  attending-on  by  no  means  always  proves  be- 
longing-to.  Accordingly  (This  book  is)  “too  good  to  burn” 
is  commonly  interpreted,  I  find,  as  follows:  “to  burn”  is 
complement  of  “good”;  the  adverbial  “too”  must  then  in¬ 
tensify  the  total  good-to-burn :  the  goodness-for-burning  is 
excessive. 

That  such  is  also  commonly,  though  carelessly,  the  speak¬ 
er's  own  conception  of  his  syntax,  I  for  one  concede,  and 
heartily.  By  “very  good  to  read”  we  mean  “extremely  or 
unusually  reading-worthy”.  By  “too  good  to  burn”  what 
can  we  mean  except  “excessively  burning-worthy”? 
Q.  E.  D. 

On  reflection  it  is  reasonably  sure,  however,  that  what  we 
mean  is  really  very  different.  To  lead  to  it,  suppose  you 
start  my  mental  mechanism  with  “I’d  burn  that  book  if  I 
were  you”.  Your  inappreciation  somewhat  irritates  me. 
You  of  course  have  no  idea  how  much  I  like  that  book.  I 
know,  indeed,  it  is  dilapidated.  On  the  other  hand  its  con¬ 
tents  interest  mje.  I  might  say  “Of  course  it  isn’t  much  to 
look  at,  but  it’s  good  to  read”,  by  which  I  mean  that,  while 
its  goodness  is  not  valid  in  the  field  of  sightliness,  it  is  com¬ 
pletely  valid  in  the  field  of  readability.  “To  read”  accord¬ 
ingly  is  a  restrictive  adjunct  bearing  upon  “good”. 
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This  adjunct  I  will  introduce  into  my  illustration  to  pre¬ 
empt  the  adjunct-place  against  intrusion  by  “to  burn”.  Ac¬ 
cordingly,  “This  book  is  too  good-to-read  to  burn”  in  which 
my  thinking  is  as  follows :  while  I  surely  do  not  mean  that 
any  book  can  be  too  good  for  me  to  read,  I  do  regard  the 
goodness  of  it  as  excessive  for  your  burning  project.  In 
short,  the  volume  has  “a  reading-goodness  excessive  for 
burning”,  in  which  you  notice  that  the  burning  is  (restric¬ 
tive  of)  adjunctive  to  excess,  and  the  excess  thus  qualified 
adjunctive  to  the  goodness.  This  organization  of  ideas  ap¬ 
pears  to  me  to  be  maintained  in  “This  book  is  too  good-to- 
read  to  burn”,  in  which  the  place  of  “complement”  to 
“good”  is  held  against  all  comers  by  “to  read” ;  for  “good- 
to-read”  will  not  endure  the  antagonistic  presence  of  “to 
burn”.  “To  burn”  must  play  its  part  as  adjunct  with  some 
other  word-— with  “too”,  the  only  word  remaining  which 
can  tolerate  it.  Accordingly  the  structure  of  my  thought 
may  be  expressed  by  “too-for-burning  good  to  read” ;  and, 
in  the  unaugmented  “book  too  good  to  burn”,  I  also  rank 
“to  burn”  as  still  an  adjunct  of  the  “too”,  as  if  I  had  said 
“This  book  is  too-for-burning  good”  or  “good  too  for-burn¬ 
ing”,  in  exact  analogy  with  “bad  enough-for-burning”,  and 
with  “good  enough-to-keep”. 

In  this  connection  I  recall  the  reminiscence  of  “The  Son 
of  a  Gamboleer” :  “The  girls  they  used  to  say  that  I  was 
pretty  enough-to-eat”,  which  hardly  means  “sufficiently 
pretty-to-eat”.  Again,  by  “Do  not  shoot  that  pheasant ;  he’s 
too  pretty  to  eat”,  I  surely  do  not  think  of  him  as  pretty-to- 
eat.  I’m  thinking  rather  of  a  prettiness  that’s  incompatible 
with  eating.  He  is  too-for-eating  pretty. 

Misconception  of  another  sort  occurs  in  the  interpreta¬ 
tion  of  e.  g.  “The  book  is  so  high  that  I  cannot  reach  it.” 

“So”  is  used  with  such  a  range  of  meanings  that  its  valu¬ 
ation  in  a  given  case  requires  caution.  In  “It’s  so  hot  to¬ 
day!”  the  “so”  is  doing  duty  in  the  place  of  “very”.  In  Josh 
Billing’s  utterance— “It  isn’t  what  a  fellow  doesn’t  know, 
that  does  him  any  harm ;  it’s  what  he  knows,  that  isn’t  so” 
— the  “so”  reduces  popularly  to  equivalence  with  “true”.* 


*  I  doubt  if  many  think  the  details  of  “that  isn't  so  (thus)  as  he  thinks 
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In  “I  didn't  know  it  was  so  hot",  the  “so”  demonstratively 
indicates,  like  “thus”  (to  this  degree),  the  obvious  degree 
of  heat.  In  “The  water  is  not  so  hot  as  to  hurt  you”,  “so” 
and  “as”  (to  that  degree  at  which)  amounts  to  much  the 
same  as  “enough”.  In  “The  book  is  so  high  that  I  can  not 
reach  it”,  “so”  and  “that”  cooperate  with  like  result.  That 
is,  the  “so”  suggests  degree  indefinitely ;  the  indefiniteness 
is  relieved  by  the  succeeding  clause.  See  “Hybrids'  ”  p. 
243,  Note. 

All  this,  Grammar  recognizes  more  or  less  distinctly,  but 
apparently  forgets  it  in  this  rule :  “Dependent  clauses 
which  express  a  purpose,  object  or  result  employ  the  sub¬ 
junctive” — a  conspicuous  case  of  “cart  before  the  horse”, 
as  may  be  indicated  thus :  The  fact  that  inability  to  reach 
the  book  is  the  result  of  its  position,  is  of  secondary  im¬ 
portance.  A  more  important  fact  is  that  my  inability  is 
mentioned  merely  as  a  means  of  measuring  height,  as  if  I 
had  said  “The  book  is  beyond  my  reach” ;  my  actual  expres¬ 
sion  has  essentially  the  value  of  “The  book  is  high  to  the 
degree  suggested  by  my  inability  to  reach  it — high  to  the  I- 
can't-reach-it  degree”.  That  is,  the  clause  expressing  a  re¬ 
sult  is  not  employed  for  its  own  sake,  but  to  fix  the  value  of 
the  “so”  in  what  I  do  say  for  its  own  sake. 

In  other  words,  result  is  ancillary  to  assertion  (or  de¬ 
pendent)  and  as  such  does  not  itself  require,  invite  or  ra¬ 
tionally  tolerate  assertion  of  itself  ;*  and  in  many  languages 
dependent  clauses  which  express  result  avoid  assertion,  not 
because  of  their  expressing  a  result,  but  for  the  reason  that 
they  are  dependent.  When  indeed,  as  often,  they  are  not 
dependent,  they  become  assertive,  as  for  instance  in  “I  can 
not  reach  the  book  because  it  is  so  high”,  in  which  my  in¬ 
ability  to  reach  the  book,  though  still  as  much  as  ever  the 
result  of  its  excessive  height,  no  longer  is  the  measure  of 
it — not  a  mere  dependent,  but  my  leading  fact,  of  which  the 
height  becomes  the  explanation. 

It  may  be  noted  further  that  the  clause  of  purpose,  object 


•  In  this  connection  it  is  helpful  to  distinguish  meanings  of  the  verbal 
forms  from  spellings  and  pronunciations  of  them ;  e.  g.  in  “I  don’t  believe 
that  Johnson  is  a  liar”  it  is  obvious  that  with  the  “is”  (indicative  in  sound 
and  form)  I  do  not  vouch  for  his  mendacity,  as  certainly  I  do  in  “Johnson 
is  a  liar”  ;  and  “is”  cannot  be  ranked  as  an  indicative  (assertive)  in  its 
meaning. 
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or  result  is  not  restricted,  even  when  dependent,  to  sub¬ 
junctive  forms.  Languages  abound  in  usage  of  the  follow¬ 
ing  types : 

He  labors  to  be  rich  (ut  dives  sit) . 

He  lives  for  helping  others. 

He  worked  for  the  electing  of  McKinley. 

He  worked  for  the  election  of  McKinley. 

He  worked  for  McKinley’s  election. 

An  interesting,  though  by  no  means  rare,  variety  of 
the  reorganizing  process  is  effected  solely  by  improper 
punctuation,  e.  g.  in  a  sentence  taken  from  a  local  daily. 
To  prelude  to  this,  one  probably  would  not  be  in  the 
least  embarrassed  by 

A  stained  glass  windowed  building,  or 
A  stained-glass  windowed  building,  or 
A  stained-glass-windowed  building — 

that  is,  by  no  hyphen,  by  one  hyphen  rightly  placed,  or 
by  a  hyphen  in  each  place  available.  On  the  other  hand 
the  actual 

“A  stained  glass-windowed  building” 
tends  to  be  construed  as  if  a  comma  were  intended 
after  “stained,”  suggesting  that  the  building,  rather 
than  the  glass,  was  stained;  and  if  the  quoted  words 
were  spoken,  this  suggestion  might  be  made  by  faulty 
distribution  of  the  vocal  speed  and  pauses.  Compare 
Faites-le-lui  donner”  p.  272. 

Somewhat  similarly  too  “The  Melting  Pot”  or  crucible 
— receptacle  for  what  is  to  be  melted — by  misplacement  of 
the  emphasis  becomes  “The  Melting  Pot”  or  vessel  which, 
itself,  is  being  melted;  and  “The  Servant  in  the  House” 
(the  humblest  member  of  the  household)  as  “The  Servant 
in  the  House ”,  is  lost  to  sympathy,  in  mere  distinction  from 
perhaps  the  gardener,  coachman,  or  domestic  in  absentia. 
This  paragraph  belongs  perhaps  with  thought — reorgan¬ 
izing,  but  is  introduced  at  this  point  for  convenience  in 
comparing  aberration  of  the  emphasis  with  that  of  punc¬ 
tuation. 

The  comma,  too,  has  been  denounced,  e.  g.  in  “To  do 
evil,  that  good  may  follow.”  “That”,  as  object  indirect, 
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and  meaning  “for  the  following  purpose”,  (Anglo-Saxon 
((for  this,  that”)  obviously  should  not  be  severed  from 
“do-evil”.  “Good-may-follow”,  as  explaining  or  defining 
“that”,  may  tolerate  an  intervening  comma,  though  the 
algebraic  sign  of  equality  would  be  more  intelligible.  Best 
of  all,  perhaps,  each  comma  might  be  omitted,  as  presum¬ 
ably  would  be  perferred  in  “To  do  evil  in  order  that  good 
may  follow”. 

To  digress  a  little  further,  in  “His  purchase  is  contin¬ 
gent,  that  is,  conditional.”,  the  degradation  of  “that  is”  to 
parenthetic  service  has  obscured  a  judgment  probably  in¬ 
tended  thus,  in  full:  “His  purchase  is  contingent.  That 
(i.  e.  “contingent”)  is  (or  equals)  conditional”.  The  comma 
after  the  second  “is”  accordingly  divorces  “that”  (with 
“is”)  from  what  it  is.  Better  then,  “His  purchase  is  con¬ 
tingent  ;  that  (i.  e.  “contingent”)  is  (or  means)  condition¬ 
al”.  Compare  the  possible  “His  purchase  is  contingent, 
which  means,  conditional”,  in  which  the  second  comma 
obviously  obscures  the  sense.  Similarly  “is  contingent, 
rather  say,  conditional”,  in  which  again  the  second  comma 
separates  a  verb  and  object. 

To  develop  further  the  suggestion  offered  by  “The  Melt¬ 
ing  Pot”  (p.  313),  a  shifted  emphasis  may  also  cause  aston¬ 
ishing  perversion  of  another  order.  Thus,  to  cite  a  child¬ 
hood  memory,  a  rearing  saddle  horse  had  fallen  on  his 
back.  His  tail  was  broken,  but  the  valuable  animal  had  not 
been  injured  otherwise.  The  owner — also  rider — had  de¬ 
scribed  the  incident.  A  listening  lady,  aiming  to  con¬ 
gratulate  him,  might  have  said  in  brief  How  fortunate  it 
was  the  horse’s  tail! 

But  in  those  days  tails  were  somewhat  in  disfavor  with 
the  much  refined.  Words  of  indiscreet  anatomical  mean¬ 
ings,  which  appeared  in  other  words  as  syllables,  had  been 
ousted  from  them  by  the  Ridiculous  Purists  of  Moliere* ; 
and  similarly  “tail”  was  under  a 

suspicion — stronger,  though  with  e.  g.  “bull”— which  lat¬ 
ter  had  not  yet  the  entree  of  the  parlor,  even  as  a  “gentle¬ 
man  cow”. 


•  And  where  could  there  be  found!  more  thorough  realizing  of  the  phrase 
'conspicuous  by  its  absence”  ! 
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Of  possible  perverting  motives  operative  in  the  lady’s 
mind,  perhaps  a  superdelicacy  intervened  to  put  the  ques¬ 
tionable  tail  into  the  back-ground — so  to  speak,  to  veil  it 
— with  the  following  result:  “How  fortunate  it  was  the 
horse* s  tail!”,  antagonizing  “horse”  with  not-a-horse — es¬ 
pecially  the  rider— -rather  than  antagonizing  “tail”  with 
not-a-tail,  e.  g.  a  leg  or  neck. 

The  revolutionizing  influence  of  change  in  vocal  pitch 
is  matter  for  the  elocutionist,  for  instance  when  Othello 
asks  if  Cassius  be  honest,  Iago  answers* 

est,  my  lord?” 

“Hon- 

A  wit  however,  as  the  old,  old  story  tells,  suggested 
“Hon-  My 

est!  lord!” 

Improper  emphasis  of  prepositions  is  extremely  com¬ 
mon  and  increasingly;  but  let  a  single  illustration  serve. 
Of  e.  g.  the  ice-cream  we  regularly  hear 

“There’s  plenty  of  it,  such  as  ’tis”, 

although  the  emphasis  no  doubt  should  fall  on  “plenty”. 
“Some  one  had  blundered”;  the  “six  hundred”  fell  into 
line  without  a  murmur. 

On  the  other  hand,  as  prompted  by  your  statement  that 
it  rains, 

“What  of  it?” 

seems  to  me  legitimate,  requiring  only  an  omitted  “is”,  to 
be  completely  rational;  for  “What  is  of  it?”  closely  corre¬ 
sponds  with  French  “Que  tirez-vous  de  cela?”,  “Et  puis?”, 
and  German  “Weiter?”,  all  suggesting  “What  comes  of  it, 
from  it,  after  it  or,  further,  as  a  consequence  of  it?”,  for 
once  you  get  to  “post”  it’s  but  a  step  to  “propter”. 

“How  are  we  affected  by  the  rain?”  and  also  “Why  do  you 
say  it  rains?”  may  be  suggested  by  the  substituted 

“What’s  your  point?” 


Rise  or  fall  In  pitch  is  indicated  by  a  change  of  line. 
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Returning  to  more  absolute  reorganizing, 

“Quel  bel  arbre!” 

As  a  basis  for  examining  this  illustration,  I  invite  atten¬ 
tion  to  the  mutual  mental  nearness  of 

(1)  What  I  wish  to  know; 

(2)  What  I  inexactly  know; 

(3)  What  I  wonderingly  know — 

a  nearness  thus  apparent:  what  excites  my  wonder — say 
the  marvelous — is  more  or  less  a  novelty,  unusual,  unfa¬ 
miliar,  ergo  verging  on  the  inexactly  known,  and  readily 
becoming  what  I  wish  to  further  know.  With  special  refer¬ 
ence  to  the  case  in  which  I  make  an  effort  to  excite  your 
wonder,  I  revise  my  list  as  follows : 

(1)  What  I  inexactly  know  and  indicate  no  wish  to 
better  know — indefinite ;  e.  g.  “I  do  not  know  how  (the  de¬ 
gree  to  which)  tall  that  tree  is”; 

(2)  What  I  inexactly  know  but  wish  to  better  know 
and,  more  particularly,  wish  you  to  help  me  know — inter¬ 
rogative;  e.  g.  “How  (to  what  degree)  tall  is  that  tree?” 

(3)  What  I  wonderingly  know  and  wish  you  also  thus 
to  know — exclamatory ;  e.  g.  “How  tall  that  tree  is!” 

The  fact  that  order  of  words  in  (3)  is  different  from 
that  of  (2)  discourages  the  ranking  of  the  “How”  as  inter¬ 
rogative.  Its  meaning  rather  seems  to  be  the  same  as  that 
of  “how”  in  (1).  This  presupposes  an  omitted  verb  to 
govern  “How”  in  (3).  Such  verb  appears  in  the  (to  me) 
essentially  equivalent  and  more  colloquial  (accordingly 
more  unsophisticated)  “See  how  tall  that  tree  is/  ”  “See” 
thus  used  implies  “worth-seeing”;  and  the  “how”  accord¬ 
ingly  appears  to  warrant  more  extended  paraphrasing  by 
“the  marvelous  degree  to  which”. 

With  all  the  above  in  view,  the  French  expression  “Quel 
bel  arbre!”  sorely  needs  defence.  To  reach  the  certainly 
intended  meaning,  “Quel”  should  have  the  meaning  and  the 
function  (syntax  of  say  “quellement”  in  the  sense  of  “how” 
— that  is,  must  be  adverbial.  But  “Quel”  is  obviously  in- 
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tended  to  be  taken  as  an  adjective,  as  proven  by  for  instance 
“Quelle  belle  femme  !”* 

In  actual  syntax,  then,  it  must  associate  itself  with  “arbre” 
as  its  adjunct;  while  in  thought,  no  doubt  it  bears  on  “bel”. 

In  “What  a  fine  tree !”  instead  of  “How  fine  a 
tree!”  the  aberration  seems  to  be  analogous.  But  notice 
that  in  “What  a  fool !”  the  “What”  appears  to  have  approx¬ 
imately  “qualis”  value,  e.  g.  “Of  what  sort!”,  or  even  “how 
remarkable  in  degree !”  In  “What  a  foolish  man !”  the  con¬ 
notation  of  “a  fool”  may  still  be  felt  as  one  in  thought, 
although  divided  (in  expression;  as  “a  foolish  man”)  and 
the  like  is  thinkable  of  a  “fine  tree”,  the  expressional  de¬ 
viation  from  intended  thought,  then,  being  reconcilable  by 
punctuation,  e.  g.  “What  a  fine-tree !” 

(e)  Hybridization 

Of  this  a  further  illustration,  eminently  classic,  is  afford¬ 
ed  by  the  King  James  version  of  the  Bible: 

“Whom  do  men  say  that  I  am?” 

For  “say”,  however,  I  substitute  “declare”,  as  more  con¬ 
venient  to  examination  of  the  obvious  syntax  difficulty.  Ac¬ 
cordingly  “Whom  do  men  declare  that  I  am?”** 

Given  the  thought  presumably  in  mind,  and  given  “Whom 
do  men  declare”,  it  is  obvious  that  what  follows  should  be 
“me  to  be”.  Or,  given  “that  I  am”,  it  is  obvious  that  the 
words  preceding  should  be  “Who  do  men  declare?”.  Ac¬ 
cordingly  it  is,  to  say  the  least,  entirely  possible  that  the 
writer  had  in  mind,  at  once  or  in  extremely  close  succes¬ 
sion,  two  expressional  policies,  and  shifted,  more  or  less 
unconsciously  from  one  to  the  other.  I  say  “expressional” 
because  to  me  the  thoughts  expressed  by  the  two  sentences 
agree  completely. 

For  a  defense  of  this  opinion  I  refer  to  “Hybrids”  Chap. 


*  This  indeed  might  mean  “Which  beautiful  woman?’’,  but  exclusively  in 
very  special  cases,  and  with  very  different  utterance.  For  instance,  to 
“Regardez  la  coiffure  de  la  belle  femme”,  I  answer  “ Quelle  belle  femme?”, 
“Which  handsome  woman?” 

**  Of  this  the  full  interpretation  offered  in  Chapter  III  of  “Interrogatives” 
was  “I  desire  (command  etc.)  you  to  name  the  person  whom  men  declare 
me  to  be”  (or  who  men  declare  that  I  am.) 
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II,  noting  at  this  moment  that  the  “am”  is  not  assertive, 
only  formally  indicative,  on  a  par  (except  for  subject— in¬ 
dicating  power  of  its  ending  m)  with  the  infinitive  “to  be”. 
The  “to”  of  this  “to  be”  has  no  more  value  than  a  mere  in¬ 
finitive  inflective  syllable.  “That”  has  only  the  force  of 
a  derivative  suffix,  indicating  that  “I  am”  shall  play  the 
part  of  a  noun  in  sentence-building.  Moreover  “that  I  am 
who”  and  “me  to  be  whom”  are  equally  the  objects  of  “men 
declare”.  Regarded  in  their  personnel  and  in  their  mem¬ 
bership-assignment  of  constituents,  and  also  viewed  as 
totals  and  as  factors  of  still  larger  wholes,  “that  I  am 
who”  and  “me  to  be  whom”  are  the  expressions  of  a  single 
thought  and  of  a  single  mode  of  thinking. 

In  other  languages  than  English,  aberrations  generally 
—-more  particularly  hybrid  sentence-formings — are  ac¬ 
cepted  by  our  language-students  with  astonishingly  little 
protest.  Modesty  discourages  the  criticism  of  another’s 
method  in  his  special  business — one  in  which  we  start  com¬ 
pletely  ignorant,  and  long  remain  in  leading  strings.  Oddi¬ 
ties  which  we  should  mock  in  costume,  in  linguistic  custom 
we  accept — “Whatever  is  is  right” — and  even  stupidly  ad¬ 
mire,  forgetting  the  occasional  coincidence  of  “foreign”  and 
“outlandish.” 

Our  estimate  of  the  exotic  aberration  is  moreover  biased 
by  what  we  were  taught.  I  quote  Professor  Peck  in  Ben¬ 
nett’s  Latin  Grammar.  The  insurgent  Latinist  regrets  a 
tendency  in  other  grammars  “to  give  an  unmerited  dignity 
to  the  mistakes  of  ancient  writers,  by  teaching  the  student 
to  regard  them  as  subtle  and  sacred  things.” 

Of  such  a  reverential  prepossession  we  of  today  are  not 
the  beneficiaries,  and  are  taking  no  unfair  advantage  of 
the  past  if  we  examine  its  achievements  critically.  Its  apol¬ 
ogists,  however,  have  been  far  from  overscrupulous ;  and, 
if  we  be  not  on  our  guard,  we  may  be  tricked  by  euphem¬ 
istic  phraseology — e.  g. 

“ Attraction 

which  to  me  is  but  a  specious  term  for  hybrid  structure  of 
the  sentence :  thus,  for  instance,  Xenophon  in 

“We  shall  trust  to  the  guide  to  whom  Cyrus  shall  sup¬ 
ply." 
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“To  whom”  is  said  to  become  a  dative  under  influence 
exerted  by  its  antecedent,  which  is  plausible  enough.  But 
classic  teachers  have  allowed  and,  as  it  seems  to  me,  en¬ 
couraged  the  belief  that  if  your  sensibilities  and  mine  were 
delicate  enough — as  delicate  as  those  of  the  aesthetic  Greek 
— we  too  should  feel  the  subtle  influence  of  “to  the  guide” 
and  also  write  “to  whom”  etc. 

I  learned  respect  enough  for  Xenophon  to  doubt  his  hav¬ 
ing  taste  so  poor,  or  being  quite  so  easily  befuddled.  I 
imagine  rather  that  his  mental  operation  was  as  follows: 
two  correct  sentential  organisms  were  available :  beginning 
with  the  one,  he  lapsed  into  the  other,  thus : 

We  shall  trust  to  the  guide  to  whom  C.  shall  assign  us ; 

We  shall  trust  to  the  guide  whom|  C.  shall  supply. 

A  blunder  of  this  sort,  occasioned  by  the  consciousness 
of  two  sentential  possibilities  instead  of  one — say  over¬ 
consciousness — is  not  entirely  discreditable.  Even  if  the 
writer,  failing  to  foresee  the  “case”  required  by  “supply” 
— -not  yet  arrived  upon  the  scene — was  tricked  into  a  mere 
continuing  with  “whom”  the  case  already  used  with  “guide”, 
he  was  merely  careless.  If  however  he  was  thoroughly 
aware  of  what  he  was  about,  and  actually  chose  “to  whom”, 
he  seems  to  me  beyond  defense. 

At  least  one  classic  devotee  however  ranks  the  perpe¬ 
tration  as  deliberate,  and  makes  a  place  for  it  among  the 
“beauties  of  the  author”,  claiming  that  it  puts  the  relative 
clause  in  much  more  close  association  with  its  antecedent. 

To  assign  this  motive  for  the  aberration,  even  inferen- 
tially,  is  not  defense,  but  accusation.  If  a  greater  close¬ 
ness  of  association  could  be  thus  established,  we  perhaps 
no  longer  ought  to  say  “He  speaks  to  those  who  meet  him” 
— sauce  for  the  goose  is  sauce  for  the  gander — rather,  “He 
speaks  to  those  to  whom  meet  him”.  Nor  is  that  perhaps 
enough.  By  all  means  let  us  follow  wherever  “attraction” 
leads  us.  “The  children  of  “Mrs.  Brown  was  at  the  circus” 
— excellent  journalism,  now-a-days;  the  singular  Brown 
“attracts”  us  from  the  plural  subject  “children”  and  the 
proper  plural  “were”.  Or  “Mr.  and  Mrs.  Robinson’s  daugh¬ 
ter  were  at  the  party” — excellent  again ;  for  the  prestige  of 
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what  we  started  with  (the  Robinsons)  “attracts”  us  into 
plural  usage  of  the  verb. 

Some  of  the  following  illustrations  might  be  ranked  as 
showing  aberration  in  the  judgment;  but  the  mental  oper¬ 
ations  registered  are  so  much  alike  that  for  convenience  I 
shall  introduce  them  here,  reserving  for  examination  of 
the  Hybrid  Judgment  differences  more  striking-. 

“  Anacoleutkon” 

a  seductive  name,  which  in  my  college  days  debauched  my 
ears  and  eyes  alike — to  use  a  most  compelling  bit  of  slang, 
“a  corker  of  a  looker.”  To  illustrate. 

Athletes,  when  they  are  defeated,  this  annoys  them; 

Xenophon. 

Defined  as  a  “figure  of  syntax”  (an  authoritative  utter¬ 
ance  of  which  I  make  no  claim  to  guess  the  meaning)  it 
has  been  described  as  “variation  of  the  scheme  of  con¬ 
struction” — a  well  lubricated  phrase,  suggesting  that  a 
possible  monotony  (I  know  not  what)  has  been  avoided. 
Whether  such  suggestion  was  intended  by  the  quoted  words 
is  hardly  necessary  to  decide.  Accordingly  I  do  not  call 
them  fraudulent,  or  even  disingenous,  but  merely  say  that 
they  might  easily  create  a  wrong  impression — much  as  if, 
to  save  my  face,  I  called  my  silly  “swapping  horses  in  the 
middle  of  the  stream”  “relieving  equine  sameness  during 
river-transit.” 

It  is  only  fair,  however,  to  admit  that  any  plan  to  foist 
upon  us  this  construction-variation  as  desirable,  has  not 
been  well  supported.  It  has  been  conceded  that  the  varia¬ 
tion  may  develop  either  “purposely  or  inadvertently”.  I 
rather  doubt  the  “purposely”,  but  heartily  accept  an  ac¬ 
tual  rendering  of  anacoleuthon  by  the  English  “inconsis¬ 
tency”.  Now  inadvertent  inconsistency,  in  plain  terms, 
is  to  me  a  blunder ;  and  as  such  I  shall  approach  it. 

Once  more  two  correct  sentential  organisms  are  avail¬ 
able  for  thought-forms  only  negligibly  different,  as  follows. 

Athletes  when  they  are  defeated,  are  annoyed; 

When  athletes  are  defeated,  this  annoys  them. 

It  impresses  me  as  probable  that,  having  started  with  the 
first,  the  writer  swerved  into  the  last — a  bit  of  absentmind- 
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edness  which  may  invite  the  sympathy  of  many  of  us, 
too  much  to  entertain  the  notion  that  the  least  of  them 
in  rationality  would  voluntarily  indulge  in  such  a  variation 
of  the  scheme  of  his  construction. 

Analogously, 

The  fleetest  of  all  Britons ; 

Fleeter  than  all|  other  Britons;  Tacitus. 

Poenarum  solvendarum  tempus; 

Poena s  |  Solvendi  tempus. 

Partly  they  desired  one  thing,  partly  another. 

Part  |  of  them  desired,  etc.  Latin. 

The  modern-language  zealot,  though  he  uses  different 
phraseology,  is  the  twin  brother  of  the  classic  devotee,  ad¬ 
miring — though  more  vaguely — the  linguistic  eccentricities 
of  foreign  languages,  particularly  those  of  Southern  Europe. 

In  these,  surprises  are  abundant.  Thus,  to  register  a 
rather  carelessly  accepted  personal  impression, 

Southern  poetry  is  strangely  intellectual  in  its  metric 
structure— -rather,  arithmetric,  one  might  say;  for  it  ap¬ 
peals  much  more  to  the  ability  to  count,  than  to  the  nerv¬ 
ous  system. 

The  poetic  substance  offers  like  surprises.  One  expects 
a  violent  emotion  to  be  vented.  It  is  often  almost  tabulated. 
From  the  maddened  Harpagon  you  count  on  oaths  and 
curses.  He  contents  himself  with  self-description — say  an 
affidavit— almost  a  remark:  “J’enrage,”  I’m  in  a* rage. 

He  is  indeed  a  bit  more  human  in  explanatory  outburst : 
e.  g.  “Genes!  Potences;  Bourreaux!” — which  words  a  bene¬ 
ficiary  of  my  class-room  efforts  stirred  my  pride  by  thus 
translating:  “People  of  potential  bureaux!”  rendering  at 
least  the  mildness  of  the  French  with  a  forgivable  exagger¬ 
ation. 

The  imagination  of  the  southern  poet  wastes  on  us  the 

*  It  would  be  of  interest  to  “Try  it  on  the  dog”,  or  say  a  spirited  horse, 
which  often  is  excited  by  the  beat  of  drum,  and  even  might  exhibit  a  re¬ 
action  to  the  throb  of  northern  poetry,  earnestly  recited.  But  the  declama¬ 
tion — even  the  most  energetic — of  e.  g.  the  French  hexameters  could  hardly 
start  a  quiver. 
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effort,  that  it  often  makes,  to  be  precise.  A  Dante's 
“plans  and  specifications”  of  the  after-world  enable  a  Gus¬ 
tave  Dore  to  reveal  it  to  our  sight — exploit  it  for  the 
“movies”  if  you  will.  We  Northerners  are  used  to  vague 
suggestions,  operating  as  a  challenge  to  our  own  imagina¬ 
tion,  and  relying  on  the  well-known  potency  of  the  un¬ 
known.  Of  Satan,  thrust  from  Heaven,  I  seem  to  recollect 
that  one  of  our  poets  was  content  to  say  “Nine  days  he  fell” 
and  hardly  would  elaboration  of  the  fall  increase  its  awful¬ 
ness. 

In  its  dominantly  intellectual  product — that  which  Cole¬ 
ridge  would  differentiate  from  the  poetic  by  the  designation 
“Science,”  that  which  others  call  the  literature  of  the  un-‘ 
derstanding— prose,  if  you  will,  but  prose  not  only  in  its 
verbal  form  but  also  in  its  essence — southern  Europeans 
give  a  freer  rein  to  both  imagination  and  emotion  than  we 
“colder,”  leastwise  cooler,  thinkers  of  the  north. 

Southern  minds  in  short  are  different  from  ours,  at  least 
in  mental  habits;  and  the  strangeness  of  their  thinking,  as 
one  might  expect,  is  matched  by  strangeness  in  expressing 
even  what  they  think  correctly,  or  with  only  unimportant 
deviation  from  the  norm. 

The  cause,  one  may  surmise,  is  temperamental — operative 
even  though  what  is  to  be  expressed  be  of  the  intellectual 
order— -also  though  deliberative  presentation  be  presumably 
intended. 

Careless  language  students,  envying  perhaps  the  South¬ 
ern  acceptation  of  what  would  not  be  endured  e.  g.  in  Eng¬ 
lish,  have  themselves  accepted— -and  admired — what  they 
have  been  pleased  to  call  the 

Flexibility  and  Freedom  of  the  Southern  Languages. 

The  very  sound  and  look  of  words — the  pretty  ones — be¬ 
guile  us.  “Alameda”  (poplar  grove  or  boulevard)  might 
name  an  Eden — surely  not  a  village  on  a  barren  stretch 
of  sun-baked  plain — -although  in  fact  applied  to  one  possible 
metropolis-to-be.  “Saltillo”  (little  jump  or  hop)  suggests 
a  city  of  unusual  refinement;  “Senor  Huerta”  (Mr.  Kitchen- 
Garden)  has  a  vague  prestige;  and  “Tia  Juana”  must  be 
the  abode  of  romance — till  we  recognize  the  “Tia  Juana” 
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is  our  own  Aunt  Jane.  What  is  foreign — French,  Italian, 
Spanish — is  imposing,  and  imposes  on  us. 

Chance  will  have  it  that  the  following  illustrations  are 
from  Spanish  sources.  Very  few  will  be  enough. 

If  I  were  offered  less  than  satisfies  me  for  a  book,  I 
might  arrange  my  several  possible  acts  in  order  of  presum¬ 
able  priority  in  choice,  as  follows:  first,  I  will  keep  it; 
second,  I  will  give  it  away ;  third,  I  will  destroy  it ;  fourth, 
I  will  sell  it  at  the  offered  price.  I  may,  however,  institute 
comparison  of  my  respective  inclinations  toward  e.  g.  the 
first  and  last,  as  follows :  I  will  rather  keep  the  book  than 
sell  it  so  cheap.  I  may  moreover  start  with  listing  in  the 
order  of  my  preference,  and  lapse  into  comparing,  thus : 


I  will  first  keep  this  book  (second,  third)  fourth  sell  it 


E  will  rather  keep  this  book 


so  cheap; 

than  sell  it  so  cheap, 


a  pseudo-sentence  cited  in  a  Spanish  conversation  gram¬ 
mar,  as  an  illustration  of  accepted  usage.  “Flexibility”  in¬ 
vites  in  this  case  a  comparison  with  that  of  a  broken  back — 
the  “freedom”,  with  that  of  Donnybrook  Fair  or  liberated 
Bedlam. 


Quite  as  flexibly  and  freely, 

r  (It,  i.  e.)  One’s  proper  distrust-cherishing  is  of  oneself ;  or 
1  Of  oneself  it  is  that  one  should  cherish  distrust ; 

Y  Oneself  it  [  is  of  whom  one  should  cherish  distrust ;  or 
{  (It,  i.  e.)  the  person  of  whom  one  should  cherish  distrust 
is  oneself. 

With  more  elaboration, 

“De  lo  unico  de  que  estaba  seguro  era  de  que  ya  no  podia 
vivir  sin  la  harmosa  joven”:  Castelar;  “Una  Corrida  de 
Toros”. 

Of  the  following  illustrations  many  even  more  suggest  a 
rating  of  the  aberration  as  inherent  rather  in  the  mental 
processes  than  in  their  mere  expression ;  but  the  aberration 
seems  to  be  too  unimportant  to  admit  them  to  the  rank  of 
hybrid  judgments. 
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What  fear  can  arise  or  annoy?  (None)  ; 

nor  annoy;  (Can  it)  ?  Don  Quixote. 


Fear  can  neither  arise 


Errors  like  those  quoted  from  the  classics  and  South- 
European  speech  are  often  made  by  speakers  of  the  north¬ 
ern  languages ;  but  neither  we  nor  our  apologists — or  have 
we  any? — boast  of  them,  so  far  as  I  have  noted;  e.  g. 

“Blank  Admits  Killing  of  Girl. 

Blank  Pleads  Guilty  |  to  Killing  of  Girl.” 

“Admission”  offers  possibly  another  clue  to  the  above, 
as  in  for  instance  “Blank  makes  no  admission  to  (==  with 
respect  to)  the  (charge  of)  killing”.  In  this  expression 
“to  (the  charge  of)  killing”  seems  to  be  associated  hardly 
with  “admission”,  rather  with  “makes”;  and  yet  the  near¬ 
ness  of  “admission”  lends  a  quasi  plausibility  to  an  asso¬ 
ciation  of  “to  killing”  with  “admission” ;  and  what  is  imag¬ 
ined  of  the  substantive  “admission”  may  be  imagined  also 
of  the  verb  “admits”.  The  like  has  happened  with  “con¬ 
fess”.  Compare  “confessed”  and  the  concurrent  phrase 
“confessed  to”. 

“Prefer  to  lose  a  little  than  deal  with 
German  sellers”. 


“Prefer”  means  strictly  “put  before”  as  in  for  instance 
“put  to-lose  before  to-deal” — though,  as  original  distinct¬ 
ness  of  “before”  is  weakened,  it  is  reenforced  by  “to”, 
and  “ing”  forms  take  the  place  of  the  infinitives,  as  in 
“prefer  losing  to  dealing”,  instead  of  the  impracticable 
“to  prefer  to-lose  to  to-deal”. 

Like  “to  the  right  or  left”  and  “on  or  under”  and  “behind” 
“before”  most  simply  connotates  a  relative  position  only; 
but  it  easily  implies  umore  nearness”,  passing  thus  to  ac¬ 
tual  comparison,  which  may  extend  to  rank — in  excellence 
or  in  desirability.  “To  put  before”,  then,  often  has  essen¬ 
tially  the  value  of  “like  better  than” — the  meaning  (in  the 
illustration)  of  “prefer”. 

But  original  syntax  is  maintained.  “I  prefer  cake  to 
biscuit”  holds  its  place  against  “I  prefer  cake  than  biscuit” 
quite  as  firmly  as  “I  like  cake  better  than  biscuit”  con- 
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versely  maintains  itself  against  “I  like  cake  better  to  bis¬ 
cuit”. 

As  the  judgment  in  the  one  case  is  however  so  much  like 
the  judgment  in  the  other,  I  renounce  the  task  of  differen¬ 
tiating  them,  and  rank  the  aberration  as  sentential  only, 
diagraming  thus : 

“Prefer  losing  to  dealing” 

Like  better  |  to  lose  than  (to)  deal”, 

though  neither  of  the  two  correct  expressions  seems  to  me 
superior  to  (“will)  rather  lose  than  deal”. 

The  often  met  expression  of  the  type 

“Prefer  to  lose  rather  than  to  deal” 

commits  a  second  blunder  in  admitting  the  redundant 
“rather”. 

Compare  p.  278. 

“More  than  twice  as  many  people  visited 
the  national  parks  than  did  last  year.” 

To  avoid  misleading  in  the  first  line  by  the  introductory 
“More  than  twice”,  we  may  replace  it  by,  for  instance,  twice 
and  a  half ;  and  let  a  suitable  equivalent  of  this  prepare  us 
in  the  second  for  “than  did  last  year”.  A  hybridizing  now 
may  be  detected: 


Twice  and  a  half  as  many  visited  .  .  as  did  last  year ; 

150  percent  more  visited  |  than  did  last  year, 


suggesting,  for  the  benefit  of  “those  who  like  that  sort  of 
thing”,  the  alternative 

Twice  and  a  half  as  many  visited  as  did  last  year 

150  percent  more  visited  |  than  did  last  year. 


“Sarah  L’s  face  has  served  as  model  for  the  humblest 
coins, 

than  which  no  (other?)  single  coin  in  the  world  has  a  more 


as  which  no  other  coin  in  the  world 


tremendous 
circulation ; 
has  such  a 


(better  a  so)  tremendous  circulation”. 
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There  is  no  objection  to  carpet-beating,  “providing  this 
is  done  far  enough  away  from  living  rooms  so  that  the 
dust  would  not  enter  windows” — 

Explainable  as  the  result  of  hybridizing,  thus: 

far  enough  away  for  dust  not  to  enter ; 
f  far  away  |  so  that  dust  won’t  enter ; 

\  so  far  away  that  dust  won’t  enter. 

Of  the  treasury-representative’s  opposition  to  a  general 
sales-tax, 

“He  believed  that*  while  the  tax  would  yield  great  returns, 
the  burden  would  be  too  great. 

He  believed  that  the  tax  would  yield  great  returns, 

|  but  that  the  burden  would  be  too  great.” 

That  belongs  to  me; 

That  is  |  mine; 

— or  possibly  (?)  ellipsis:  That  belongs  (in  such  a  way 
as  to  be)  mine. 

Subject  to  the  same  passions  as  common  people; 
Subject  to  the  |  passions  of  common  people; 

To  be  in  the  same  room  as  he; 

To  be  in  one  (a)  |  room  with  him. 

I  saw  him  weep; 

I  saw  (that  or)  |  how  he  wept. 

A  boy  of  about  ten  years  (age)  ; 

A  boy  about  ten  |  years  old. 

This  paper  has  the  largest  circulation  of  all  papers  in  the 
state ; 

This  paper  has  a  larger  circulation  than 
any  (other)  paper  in  the  state. 


See  also  p.  330  “I  have  the  best  looking  horse  etc.”. 
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He  is  too  honest  a  man  to  falsify ; 

He  is  more  honest  a  man  |  than  that  he  should  falsify. 
He  is  so  honest  that  he  would  not  falsify. 

“What  comes  next? 

What  is  the  |  rest?”  in  speech  of  children. 

Given  plenty  of  “sea-room”,  the  sentential  course  may 
shift  repeatedly;  the  hybrid  might  be  better  called  a  mon¬ 
grel;  e.  g. 

He  said  that  he  had  met  me  before ; 

He  spoke  |as  if  he  had  met  before ; 

He  told  |  how  he  had  met  me  before ; 

and  it  is  practicable  to  reverse  to-day  the  shift  of  yesterday ; 
for  instance, 

Let  it  be; 

Leave  it  | alone* 

Per  contra, 

Leave  it  alone; 

Let  it|be.  So  also  “Leave  it  lay”. 

(f)  Concurrent  Aberrations 

A  hint  of  these  was  given  on  pp.  268,  271,  272  and  274. 
Of  their  operation  in  the  sentence,  illustrations  follow : 

“II  n’y  a  que  moi  qui  sais  eela”. 

The  original  form  of  this  expression  was 

“II  n’y  a  personne  autre  que  moi  qui  sait  cela”, 

which  might  be  freely  rendered  by  “No  one  but  me  knows 
that” ;  or,  word  for  word,  “There  is  no  one,  other  than  my¬ 
self,  who  knows  that.” 

But  “personne  autre”,  as  so  commonly,  was  omitted,  leav¬ 
ing  no  visible  antecedent  for  the  “qui”.  As  was  the  case 
with  T1  n’y  a  que  les  betes  qui  croient  .  .  .”  (p.  276), 

presumably  at  first  there  was  no  fault  in  thought-construc¬ 
tion,  even  after  the  ellipsis  of  the  “personne  autre”.  “Qui” 
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in  thought  continued  to  “refer”  to  the  still  thought  “per¬ 
sonnel  ;  and,  though  the  sensing  of  “personne”  in  time  grew 
dim,  there  seems  to  be  no  reason  for  supposing  that  today 
thought-architecture  has  so  changed  that  “qui”  in  thought 
refers  to  “moi”.  And  yet,  as  consciousness  of  words  may 
readily  be  livelier  than  consciousness  of  the  ideas  for  which 
they  stand,  a  syntax  natural  to  the  words  may  overrule  the 
syntax  called  for  by  the  organization  of  thought — or  say 
thought-syntax.  “Qui”  accordingly  was  treated  as  “re¬ 
ferring”,  not  to  “personne”,  but  to  “moi” ;  and  as  the  “moi” 
is  certainly  first  personal;  and  as  a  “qui”  referring  to  a 
“moi  'must  also  be  first  personal ;  “sais”  displaces  “sait”. 

In  short,  ellipsis  has  occasioned  a  reorganization  of  the 
original  sentence,  followed  by  the  substitution  of  a  wTrong 
form  for  the  right  form  of  the  verb. 

Analogously, 

“It  is  I  who  am  the  fastest  runner”.* 

Let  this  sentence  be  considered  as  the  answer  to  the  ques¬ 
tion  “Who  is  the  fastest  runner?” 

It  was  argued  (Interrogative — Chap.  Ill)  that  such  a 
question  is  equivalent  to  an  imperative  sentence,  e.  g.  “In¬ 
dicate  to  me  the  person  who  is  the  fastest  runner”. 

Response  to  this  command — the  answer  to  this  question 
— might  be  simply 

It  might  be 

“The  fastest  runner  is  I”. 

It  might  be 

“The  person  who  is  the  fastest  runner  is  I”. 

But  “The  person”  often  is  replaced  by  “It” ;  for  instance, 
“Hearing  some  one  approach,  I  wondered  who  it  (i.  e.  the 
approaching  person)  could  be”.  Accordingly,  the  answer 
might  be  even 

“It  who  is  the  fastest  runner  is  I”, 

which  also  registers  exactly  what  the  illustration  is  pre¬ 
sumably  intended  to  express. 

In  support  of  this  opinion  it  may  be  observed  that,  given 


♦  Discussed  from  another  point  of  view  in  “Pronouns”  p.  69. 
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“It  is  I”  alone,  the  “I”  is  definite — so  much  so  that  it  is  im¬ 
possible  to  make  it  more  so.  On  the  other  hand  the  “I”  is 
no  more  definite  than  X,  or  at  the  utmost  Mr.  X.  To  give 
the  statement  value,  “It”  must  be  defined. 

The  illustration  was  presumably  developed  from  the  final 
listed  question-answer  by  successive  minor  changes. 

First  of  all  a  natural  haste  to  reach  his  naturally  domi¬ 
nant  self  beguiled  the  speaker  into  saying  “It  is  I  .  . 

— a  rearrangement  which  divorced  the  relative  clause  from 
its  legitimate  antecedent  “It”.  However,  the  disordered 
statement  might  have  passed  examination,  even  thus  com¬ 
pleted  : 

“It  is  I  who  is  the  fastest  runner”. 

But  now  the  cm£ccedent  of  the  “who”,  so  far  as  mere  posi¬ 
tion  counts,  is  “I”.  The  relative  and  antecedent  stand  so 
often  thus  together  that  the  door  is  opened  wide  for  heed¬ 
lessness.  The  speaker  treats  his  relative  clause  as  if  the 
“who”  in  fact  “referred  to” — or  continued — “I”.  As  “I”  is 
notably  first-personal,  the  “who”  shall  also  be  first-personal, 
and  “is”  shall  be  displaced  by  “am”. 

To  develop  into 

“It  is  I  wTho  am  the  fastest  runner”, 
the  rational 

“It  (or  He)  who  is  the  fastest  runner  is  I”. 

accordingly  has  suffered  in  succession  rearrangement,  revo¬ 
lution  in  its  syntax  (radical  reorganizing  of  the  sentence) 
and  a  notable  substitution. 

These  aberrations  hardly  can  have  been  intentional  or 
even  fully  realized.  One  might  indeed  imagine  thought  it¬ 
self  at  fault;  but  this  implies  a  thinking  too  irrational  for 
plausibility”.  It  (or  X)  is  I-who-am-the-fastest-runner 
(or  the  fastest-running-I)  ”  and  the  converse  “I-who-am- 
the-fastest-runner  am  it”  are  plainly  an  “absurdum”, 
though  of  late  approved  with  emphasis  by  a  grammarian. 
Rather  aberration  is  confined  to  form.  The  sentence  is  per¬ 
verted  wholly  within  itself-— -is  self-infected. 

*  That  change  of  this  sort  does  not  necessarily  imply  important  change 
in  order  of  ideas  is  suggested  on  pp.  422-23  of  the  Appendix. 
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“Who”  and  “whom”  are  instruments  a  bit  too  delicate  for 
unskilled  hands —  “a  stone  of  (general)  stumbling”,  even 
when  much  more  distinctly  uttered  in  the  interrogative 
service. 

Thus,  compare 

the  would-be  elegant  “Whom  did  you  say  it  was?”  and 
the  already  almost-elegant  “Who  were  you  thinking 
of?”. 

“I  have  the  best  looking  horse  of  any  man  in  town.” 
This  is  possibly  a  hybrid  judgment,  thus: 


The  best  horse  of  all 


a  better  horse  than 


any; 


or  the  “of”  might  merely  be  a  substitute  for  “owned  by”; 
but  another  explanation  is  perhaps  more  plausible. 

To  enforce  a  choice  among  the  several  thought-forms 
registrable  by  the  illustration,  suppose  you  ask  the  perpe¬ 
trator  of  it  what  he  has  to  say  about  his  horse.  If  stimu¬ 
lated  thus,  his  obvious  initial  impulse  is  to  tell  about  the 
horse — to  make  the  horse  the  subject  of  whatever  sentence 
he  constructs,  e.  g. 


My  horse  is  the  best  in  town. 


But  the  speaker,  like  the  most  of  us,  is  given  to  putting 
himself  in  the  foreground  of  his  thinking.  “My”,  which 
names  himself  and  the  relation  which  obtains  between  him¬ 
self  and  horse  (and  may  be  paraphrased  by  “I”  plus  the  re¬ 
lation  of  owner  to  property)  he,  so  to  speak,  bisects,  obtain¬ 
ing  “I”  and  “have”.  These  factors,  which  before  the  split 
composed  a  mere  adjunctive  of  the  subject  “horse”,  become 
respectively  the  subject  and  its  verb.  Relation  posed  as 
lateral  (of  secondary  rank)  by  “my”  is  posed  as  central 
now  by  “have”,  which  rather  oddly  we  conceive  as  to  be  fol¬ 
lowed  by  an  object — “horse”  (see  “the  Passive”  p.  35), 
while  on  the  other  hand  the  previously  central  substance- 
attribute  relation  named  by  “is”  may  be  regarded  as  retir¬ 
ing  into  the  meaning  of  the  now  attributive  adjective 
“best”.* 


*  That  the  attributive  has  all  the  meaning'  of  “which  is  best”,  save  asser¬ 
tion,  was  contented  in  Hybrids,  p.  126. 
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Accordingly 

I  have  the  best  horse  in  town. 

Aberration  thus  far  noted  may  be  roughly  ranked  as  of  the  sen¬ 
tence  only;  for  although  “My  horse,,  and  “I  have  a  horse”  distinctly 
stand  for  very  different  thoughts,  the  average  language-user  hardly 
is  aware  of  it,  and  uses  one  or  the  other  somewhat  as  he  uses  Bessie 
and  Elizabeth.  He  is  no  doubt  sufficiently  aware  of  self  and  horse 
and  ownership.  But  recognition  of  their  different  places  in  the  differ¬ 
ent  available  organizings  of  his  thought,  is  quite  a  different  matter. 
If  only,  in  his  utterance,  “They  are  all  there,”  he  probably  is  ready 
with  a  “That’s  all  right.” 

However,  further  aberration,  very  positively  mental,  is  to  be  de¬ 
tected  in  the  illustration;  and  we  might  with  ease  invest  it  with  still 
further  aberrations  of  the  word  and  the  idea.  Enough,  that  least¬ 
wise  theoretically  all  the  abberration  genera  and  species  might  occur 
within  the  limits  of  a  single  sentence;  but  to  follow  up  this  possibility 
would  be  a  bootless  errand — or  a  “footless,”  in  these  days  of  lan¬ 
guage-progress. 

If  now  the  speaker  would  increase  the  strength  of  his  as¬ 
sertion,  he  might  say  “the  very  best,”  “by  far  the  best”  or 
more  strategically  (by  an  extension  rankable  as  an  intru¬ 
sion,  since  the  added  meaning  is  so  unimportant)  “best  of 
all  the  horses  in  town;”  for  a  multitude  of  horses,  being 
thoroughly  objective,  is  ipso  facto  more  effective  than  in¬ 
tensifying  coefficients  of  an  abstract  quality. 

But  he  who  has  achieved  the  previous  transmogrification 
of  “My  horse  is  the  best  in  town” — in  the  interest  of  self- 
conspicuousness,  developing  “I  have  the  best”— will  rather 
juxtapose  himself  with  other  men,  than  his  horse  with  other 
horses.  Rather  he  will  lean  to  “I  of  all  men”  than  to  a 
“horse  of  all  horses.”  Accordingly,  with  change  of  order, 

I  have  the  best  horse  of  all  men  in  town. 

At  this  point  there  occurs  another  error,  very  common. 
“Any  man”  allows  a  freedom  of  choice;  and  a  sufficient 
number  of  successive  choices  covers  “all  men” :  in  the  peo¬ 
ple’s  dictionary  “any”  is  a  quasi  synonym  of  “all.”  Ac¬ 
cordingly,  by  substitution, 

“I  have  the  best  horse  of  any  man  in  town.”  * 

That  there  is  room  for  some  improvement  in  the  choice 
of  “any”,  “every”,  “each”  or  “all” — and  in  the  choice  of 
their  associates — is  indicated  by  this  bit  of  journalism: 

“Every  folding  chair  in  the  place  was  filled  with  solid 
men,  nervous  women,  blinking  children.” 

*  Compare  “This  paper  .  .  .  etc.”  p.  326.  See  also  pp.  503-510. 
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Chapter  II 

ABERRATIONS  OF  THE  JUDGMENT 
(a)  Ellipsis 

Examining  now  the  opening  illustration  (see  p.  257)  or 
rather  its  more  common  modern  parallel,  I  note  that  “Don’t 
make  any  more  noise  than  you  can  help”  is  hardly  rankable 
as  accidental — as  a  slip  of  either  tongue  or  brain.  It  is  the 
well-nigh  universal  expression  of  the  speaker,  and  accepted 
as  a  rule  without  objection  by  the  hearer. 

The  explanation  of  it  might  be  that  suggested  by  the  fol¬ 
lowing  diagram : 

“Don’t  make  any  more  noise  than  you  can’t  help” ; 

“Don’t  make  any  noise  \i\you  can  help  (it)”, 

in  which  the  upper  line  is  obviously  correct;  for  context  and 
environment  in  countless  cases  demonstrate  that  the  inten¬ 
tion  is  to  indicate  avoidance  of  all  noise  except  the  neces¬ 
sary;  and  the  necessary  is  by  no  means  what  you  can  help 
making — rather  what  you  must,  or  are  obliged  to  make,  or 
“have  to”  make — or  can  not  help  making.  The  lower  line 
no  doubt  would  also  well  enough  accomplish  the  intention 
of  the  upper.  A  hybridizing  of  the  former  with  the  latter 
is  accordingly  a  possibility. 

It  seems  however  hardly  plausible.  The  former  regis¬ 
ters  comparison  of  inequality;  the  latter  juxtaposes  a  con¬ 
clusion  with  its  following  condition.  The  mental  opera¬ 
tions  are  too  difficult,  too  different  (and  too  extensive)  to 
be  even  quasi-simultaneous.  One  must  indeed  admit  the 
possibility,  in  fact  the  frequency,  of  double  thinking,  or  suc¬ 
cessive  thinkings  in  so  close  succession  that  one  hardly 
knows  which  one  precedes  the  other.  Thus  for  instance  I 
might  simultaneously  wish  to  tell  you  that  I  have  a  head¬ 
ache  and  that  I  would  like  a  glass  of  water.  Again,  in 
“Two  is  to  five  as  four  is  to  ten”,  each  “is  to”  postulates  the 
presence  in  the  mind  of  the  preceding  and  succeeding  num¬ 
bers  ;  and  the  “as”  requires  the  mental  presence  of  each  “is 
to”.  Or,  to  use  the  mathematical  notation,  given  2 :5 :  :4 :10, 
each  “ requires  the  copresence  or  at  least  the  overlapping 
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mental  presence  of  its  terms;  and  “ : requires  the  mental 
presence  of  each  Otherwise  expressed  2/5  —  4/10, 

which  indicates  that  two  dividings  are  accomplished.  But 
12/2  =  2x3  (or  5  +  1,  or  10  —  4)  completely  staggers 
faith  in  double  thinking.  The  mental  arithmetic  is  not  too 
much  for  me;  and  yet  in  passing  on  from  12/2,  I  seem  to 
forget  at  once  divisor,  dividend,  and  the  dividing  process. 
I  remember  quotient  only,  keeping  it  in  mental  storage  till, 
by  multiplying  (adding,  or  substracting)  I  obtain  a  result 
with  which  I  then  compare  that  quotient.  In  short  these 
very  different  processes  do  not  appear  to  be  accomplished 
simultaneously  or  to  overlap  each  other.  Quite  analogously 
I  regard  myself  as  most  unlikely  and  indeed  presumably 
unable  so  to  straddle  mentally  as  to  synchnonize  a  judg¬ 
ment  of  the  “than”  variety  and  a  judgment  of  the  “if”  va¬ 
riety. 

Hybridization  also  is  conceivable  between 

Don’t  make  any  more  noise  than  you  can’t  help,  and 

Don’t  make  any  noise  which  you  |  can  help ; 

to  this  however  the  objections  noted  just  above  apply, 
though  not  perhaps  with  equal  force. 

As  there  seems  to  be  no  other  pair  of  judgments  virtually 
tantamount,  which  by  their  hybridizing  might  develop 
“Don’t  make  any  more  noise  than  you  can  help”,  this  illus¬ 
tration  may  be  accepted  as  the  record  of  a  judgment  which 
has  merely  suffered  the  ellipsis  of  a  negative. 

It  may  be  objected  that  the  negative  idea  is  in  the  speak¬ 
er’s  mind,  and  that  the  word  for  it  is  all  that  is  omitted.  If 
however  the  objector  try,  upon  the  average  user  of  the  ’’can 
help”  form,  the  proper  “Don’t  make  any  more  noise  than 
you  can’t  help”,  the  astonishment  occasioned  will  presum¬ 
ably  remove  the  least  suspicion  that  such  user  has  a  “not” 
in  mind  when  he  himself  employs  the  expression.  Accord¬ 
ingly,  in  order  to  avoid  occasioning  surprise,  perhaps  be¬ 
wilderment,  and  probably  unpleasant  criticism,  we  had  bet¬ 
ter  not  allow  ourselves  to  be  betrayed  into  a  war  v/ith  usage. 
Again  I  quote:  “If  you  talk  stylish,  you  won’t  have  any 
friends”.  If  we  can-not  stomach  saying  precisely  what  we 
do  not  mean,  we  shall  do  well  to  content  ourselves  with  e.g. 
“Don’t  make  any  more  noise  than  you  must”  or  “have  to”. 
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In  addition  to  the  illustration  given  on  p.  1  the  follow¬ 
ing  are  offered  partly  as  corroborative,  partly  for  their  in¬ 
dividual  interest. 

Given,  “He  is  equal  to  the  occasion”,  taken  strictly  the 
equality  of  a  person  and  a  moment  (situation  or  contin¬ 
gency)  is  eminently  fanciful.  Equality  indeed  is  far  from 
common.  Hardly  will  one  person  be  completely  equal  even 
to  another  person;  rarely,  even  in  a  single  characteristic- — 
you  and  I,  e.g.  in  age.  Extended  to  include  our  heights,  our 
weights,  our  wealth  or  poverty,  et  cetera,  equality  can 
hardly  be  imagined.  In  my  illustration  the  resources  of  the 
person  (monetary,  mental,  physical,  et  cetera)  presumably 
were  meant  to  be  compared  with  the  demands  of  the  occa¬ 
sion;  and  the  actual  sentence  is  the  mere  expression  of  a 
judgment  which  has  taken  a  convenient  short-cut. 

Accordingly  I  would  not  be  construed  as  altogether  hos¬ 
tile  to  ellipsis,  even  when  it  is  a  bit  excessive.  Absolute 
completeness  violates  the  Spanish  supplementary  command¬ 
ment  “Thou  shalt  not  be  a  bore”,  elaborate  thought — -com¬ 
pleteness  in  expression  being  much  too  nearly  kin  to  con¬ 
scientious  explanation  of  a  joke. 

The  Italian  question  “Partira  prima  di  domenica?” 
(Shall  you  leave  before  Sunday?)  brings  perhaps  the  an¬ 
swer  “Secondo”  (“According  to”).  French,  not  quite  so 
chary  of  words,  might  answer  “(Test  selon”  (“That's  ac¬ 
cording  to”) .  English,  in  “That  depends”,  appears  to  mean 
no  more  than  French.  Apparently  in  neither  language  is 
the  meaning  merely  what  would  be  expressed  by  “That's 
contingent”  or  “conditional”.  In  each  the  speaker  and  the 
hearer  seem  to  feel  that  thought  is  checked  before  comple¬ 
tion.  Thought  in  full  might  be  expressed  by  “That  depends 
upon  (or  is  according  to)  particular  circumstances” — e.g. 
my  ability  to  make  my  preparations,  hours  of  train-depar¬ 
ture,  the  arrival  of  a  telegram — the  motive  for  suppression 
sometimes  being  indolence. 

Ellipsis  in  a  judgment  may  not  be  in  every  case  suspected, 
as  for  instance  in 

“He  looks  as  if  he  were  ill”. 

In  its  completest  form  the  above  would  be 

He  looks  as  he  would  look  if  he  were  ill ; 
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for  obviously  comparison  between  “He  looks”  and  “if  he 
were  ill”  is  hardly  practicable.  Actual  appearance  doubt¬ 
less  is  compared  with  an  imaginary  appearance  represented 
as  conditioned  on  his  being  ill.  It  might  then  be  enough  to 
say  that  “he  would  look”  has  been  omitted  from  the  sen¬ 
tence  as  unnecessary,  though  the  meaning  of  those  words  is 
in  the  user’s  mind — accordingly,  that  what  occurs  is  mere 
ellipsis  in  the  sentence. 

There  is  room  however  for  supposing  that  their  meaning 
is  not  in  the  mind  at  all — at  least  not  in  the  minds  of  some. 
For  instance,  in  a  list  of  near  two  dozen  “modes”  of  verbs 
(see  “Hybrids”  p.  211)  a  grammatical  enthusiast  invents  a 
special  mode  for  use  in  the  “as  if”  clause — use  for  instance 
in  “as  (he  would  look)  if  he  were  ill”.  Now  this  is  obvi¬ 
ously  an  “as”  clause  and  an  “if”  clause,  in  which  the  mode 
in  “he  would  look”  is  fixed  by  “as”,  and  mode  in  “if  he 
were”,  by  “if”.  And  yet  this  mode — inventor  poses  the  “as 
if”  as  fixing  only  the  mode  of  “were” — which  indicates  that 
“he  would  look”  was  not  within  his  mental  field  of  view. 
In  other  words,  he  ought — especially  in  language-study — to 
have  thought  in  full,  but  didn’t. 

Further  blundering  in  expression  of  this  order  is  sug¬ 
gested  by 

“It  looks  as  if  it  will  rain”, 

the  “will”  displacing  “would”  in  the  sense  of  “were  about 
to”  or  “were  going  to”. 

“If”  displaced  by  “though”  was  noted  on  p.  292. 

Ellipsis  of  a  sentence-factor — and  presumably  the  corre¬ 
sponding  judgment-factor  also — plays  a  remarkable  part  in 
language-evolution,  notably  in  the  development  of  negative 
locutions.  Thus  in  French,  negation — first  effected  single- 
handed  by  the  still  employed  “ne” — at  present  usually  needs 
support  by  “pas”. 

In  explanation  it  may  be  recalled  that  negative  statement, 
inasmuch  as  it  is  used  so  often  in  expression  of  dissent 
(antagonism) ,  is  ipso  facto  prone  to  seek  intensifies.  It  is 
true  that  e.g.  “I  suppose  your  little  son  can  walk”  might 
stimulate  you  merely  to  reply  “He  cannot  walk”.  But,  ill 
content  with  this,  the  French  developed  “He  cannot  walk  a 
step”  (II  ne  peut  marcher  pas — the  Latin  passus). 
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At  this  point  quite  a  different  method  of  intensifying 
may  be  usefully  suggestive.  In  Italian  “piccolo  piccolo” 
means  extremely  little.  Very  roughly  reasoning:  if  an 
idea  is  repeated,  it  is  emphasized,  intensified ;  and  why  not 
also,  if  an  idea  has  been  intensified,  it  must  have  been  re¬ 
peated?  Like  “piccolo”  and  “piccolo”  the  “ne”  and  “pas” 
must  mean  the  same. 

Less  distinctly,  doubtless,  and  less  consciously,  the  French 
approved  this  demonstrandum — partly.  While  the  “ne” 
and  “pas”  are  usually  both  required  in  negation,  either  one 
may  on  occasion  operate  as  negative,  unaided.  Thus,  dis¬ 
sent  from  “He  can  walk”  may  be  expressed  by  “Pas  du  tout 
or  “Point”  (the  Latin  punctum)  virtual  synonym  of  “pas” ; 
analogously  also  “rien”,  “jamais”,  “aucun” ;  and  “never  in 
my  life”  in  Spanish  is  reduced  to  “en  mi  vida”.  The  nega¬ 
tives  have  disappeared.  Intensifies  now  are  negatives. 

Popular  English  long  enjoyed  “Devil  a  bit”,  synonymy  of 
which  with  “Nothing”,  “None”  or  “Not  at  all”  was  easier 
to  recognize  than  to  explain,  although  in  general  it  might 
be  said  that  what  antagonizes  or  excites  aversion,  and  in 
whatsoever  way,  is  ready  for  a  negative  service.  Thus  the 
slang  of  French,  instead  of  the  answer  “No”  exhibits 
“Nefles”  =  medlars- — almost  “rotten  apples”,  which  itself 
might  also  be  intelligible  as  a  negative  at  even  the  first 
hearing. 

Some  psychologizing  is  invited  by  the  statement  of  a 
French  authority  that  in  his  language  there  are  forty  slang 
expressions  for  negation — none  for  affirmation. 

(aa)  Pseudo-ellipsis 

To  recognize  what  merely  may  appear  to  be  omitted  from 
a  judgment  often  aids  the  understanding  of  obscurities  in 
syntax,  as  e.g.  in  the  common  introductory  phrase 

“To  begin  with”. 

A  series  of  propositions  frequently  is  tagged  as  (1) ,  (2), 
(3)  etc.;  as  first  (or  “firstly”)  second,  third  etc.;  et  al. 
The  “tags”  should  plainly  be  of  one  type  only:  thus,  you 
do  not  follow  “(1) ”  with  “second”.  But  if  you  start  with 
“To  begin  with”,  you  will  shortly  find  that  you've  no  other 
tags  to  match  it.  No  one  says  “To  continue  with”,  “To  end 
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with".  Lacking*  the  support  of  these  expressions,  “To  be¬ 
gin  with”  probably  has  lost  for  most  its  normal  vividness, 
becoming  an  unneeded  quasi  synonym  of  “First”,  “Im¬ 
primis”. 

As  such,  its  syntax  hardly  needs  examining.  But  doubt¬ 
less  it  originally  entered  into  sentence-structure  with  ap¬ 
proximately  its  original  vividness,  inviting  thus  the  ques¬ 
tion  “To  begin  with  what?”,  suggesting  an  ellipsis.  This 
is  easily  remediable  by  e.g.  To  begin  with  what  comes  next* 
or,  rather  better,  “As  matter  to  begin  with”. 

To  find  a  place  for  this  in  thought-construction,  it  may 
be  recalled  that  an  essential  part  of  every  judgment  is  the 
speaker’s  belief ;  e.g.  an  argument  opposing  war  may  start 
with  “It  is  wasteful”,  in  which  “is”  has  all  the  meaning  of 
“I  believe  to  be”.  There  is  accordingly  a  place  in  thought 
awaiting  an  adverbial  element,  as  in  for  instance  “I  believe, 
in  the  rank  of**  matter  (in  particular,  beliefs)  to  begin 
with,  war  to  be  wasteful? 

(b)  Intrusion 

This  presumably  reveals  itself  most  often  and  most 
plainly  in  expressions  merely  tautological — for  instance, 
“Plenty  good  enough ;”  “Acting  with  a  double  aim  and  two¬ 
fold  purpose” ;  “Tentatively  trying  an  experiment”— -or  say 
“experimentally  experimenting”,  an  expression  which,  in 
spite  of  its  plurality  of  words,  appears  to  me  to  register 
essentially  but  one  idea,  successfully  communicated  by  the 
single  word  “experimenting”.  This  idea  seems  to  me,  how¬ 
ever,  to  be  thought  a  second  time;  for  double  registration 
hardly  would  occur  without  idea-duplication,  probably  un¬ 
conscious.  Speaking  figuratively,  the  mind  is  waiting 
(reaching  out  for)  an  additional  idea.  But  idea  and  word 


*  Of  this  the  syntax  is  perhaps  unusual,  but  practicable,  thus.  Among 
the  well  known  prepositional  powers  is  that  of  merely  making  a  noun  (or 
verbal  noun,  e.  g.  “begin”)  “oblique”,  and  in  this  aspect  capable  of  function 
as  an  (adjective  or)  adverb — in  the  present  case  “beginningly”,  “initially”, 
“imprimis”.  That  is— to  broadly  generalize — a  word  which  serves  as  sub¬ 
stantive  in  any  “case”  (or  case-equivalent)  may  be  compelled  to  serve  as 
an  adverbial  adjunct,  and  with  no  particular  ease-moaning.  Compare  “at 
night”,  “by  night”,  “des  Nachts”,  “la  nuit”  (any  case  but  nominative?)  etc. 

**  Compare  “He  served  in  the  parade  as  leader”  =  served  in  the  rank,  posi¬ 
tion,  order  of  a  leader,  or  (more  technically)  “He  served  as  (=  in  the  way 
in  which)  a  leader  serves” — or  “leader-wise.” 

22 


338  Wisconsin  Academy  of  Sciences ,  Arts ,  and  Letters. 

so  closely  cling  together  that  the  mental  picturing  of  the 
word  may  almost  rank  as  part  of  the  idea  itself.  At  least 
they  usually  synchronize.  Attention  centering  too  much 
upon  a  word,  although  it  is  a  synonym,  its  different  form 
betrays  the  careless  into  acceptation  of  it  as  expressing  an 
idea  also  different. * 

It  is  recognizable  that,  in  the  given  illustrations,  second 
registration  might  be  that  of  an  idea  not  repeated  but  re¬ 
maining  focal  still  in  consciousness,  the  repetition  being 
purely  verbal — not  ideal.  However,  such  can  hardly  be  the 
case  in  “Though  He  slay  me,  yet  will  I  trust  in  Him”  or 
“Though  it  is  very  muddy,  still  I  am  going  to  take  my  usual 
walk”-— in  other  words  “In  spite  of”  its  being  very  muddy, 
“in  spite  of”  that  (its  being  very  muddy)  I  am  going  to 
take  my  usual  walk ;  for  “Though”,  as  regularly,  means  “in 
spite  of”  (what  is  to  be  mentioned)  ;  and  in  this  case  “still”, 
as  often,  (like  neanmoins,  nevertheless  or  dessenungeach- 
tet)  means  “in  spite  of  what  has  been  already  mentioned” 
— in  the  present  case  by  “It  is  very  muddy”.** 

“It  was  a  race  between  the  weather  on  the  one  hand  and 
between  one’s  mental  and  physical  energies  on  the  other.” 

Pairs  of  prepositional  phrases  often  prompt  the  lover  of 
clearness,  emphasis  or  mere  impressiveness  to  needless 
repetition.  Rhetorical  French  e.g.  inclines  to  “II  est  bien 
content  de  travailler  peu  et  de  manger  beaucoup”.  But  we 
of  the  English  speech  would  hardly  applaud  “I  want  to  be 
an  angel,  and  with  the  angels  to  stand”,  although  the  pre¬ 
position  here  intrudes  no  meaning. 

The  writer  of  the  quoted  race-description  seems  to  over¬ 
look  arrangement  of  competitors.  The  starter  at  the  hippo¬ 
drome,  or  an  experienced  train-despatcher,  might  have  been 
consulted  with  advantage. 

“The  newspapers  were  stronger  than  they  had  ever 
been  before,  or  than  they  have  ever  been  since”. 


*  It  is  quite  another  matter  when  the  nature  of  a  thought  is  such  that 
in  it  two  appearances  of  one  idea  are  required,  as  for  instance  in  “The  con¬ 
vict  killed  himself”  ;  “McLane  has  sold  his  (i.  e.  McLane’s)  house”. 

Again,  the  second  use  of  an  idea,  even  when  indispensable,  may  be  ad¬ 
visable  for  emphasis,  or  as  an  aid  to  comprehension — this  particularly  in  a 
spoken  sentence  of  some  length,  e.  g.  “The  word  you  asked  me  to  look  up 
for  you  because  you  need  to  know  its  meaning,  having  met  it  in  a  letter  of 
importance  from  your  lawyer,  I  don't  find  that  word  in  any  dictionary.” 

**  See  “Connectives;”  p.  29. 
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Tempted  by  the  symmetry  of  clauses  thus  extended,  the 
composer  of  this  sentence  wrote  “than  they”  (italicised) 
which,  as  the  judgment  had  admitted  “or”,  was  obviously 
an  intrusion.  What  he  intended  was  presumably  “Their 
strength  surpassed  their  previous  and  their  later  strength”, 
as  in,  for  instance,  “stronger  than  they  had  ever  been  be¬ 
fore,  and  (stronger)  than  they  have  ever  been  since”.  If 
“or”,  however,  be  preferred,  it  might  be  safely  used  (with¬ 
out  “than  they”)  particularly  in  the  briefer 

“They  were  stronger  than  ever  before 
or  after  (since) .” 

Interesting  cases  are  developed  by  the  eagerness  with 
which  we  welcome  idea  of  necessity  in  support  of  an  asser¬ 
tion.  Merely  to  announce  what  I  believe  does  not  content 
me.  It  shall  pose  as  predetermined — possibly  by  natural 
causes,  possibly  by  supernatural.  It  not  only  is;  it  has  to 
be.  “Presumably  it’s  raining,”  does  not  satisfy;  accord¬ 
ingly  “It  must  be  raining.”  Does  the  Greek  and  Roman 
“Fate”  still  dominate  us?  To  illustrate  from  a  leading 
weekly,  striving  to  deny  that  in  some  matters  doctors 
should  be  experts, 

“The  physician  need  not  necessarily  be  an  expert  in  .  .  .”, 
which  one  might  thus  antagonize : 

“The  physician  must  needs  of  necessity  be  an  expert, 
though  “he  ought  to  be”  might  be  sufficient. 

Intrusion  more  extensive  and  offensive  was  exhibited  by 
a  religious  orator — -or  say  exhorter — who  left  Shakespeare 
(see  p.  273)  far  behind  in  the  following: 

“If  all  of  you  now  present  with  us  here 
in  this  place  tonight  do  not  believe 
what  I  have  told  you,  you’ll  be  damned.” 

While  recognizing  that  the  speaker  was  perhaps  no  more 
than  wisely  careful  to  enforce  the  everyone-including  scope 
of  his  announcement — to  “rub  it  into”  every  auditor — I 
submit 

(1)  that,  in  the  absence  of  a  limitation,  “you”  means  “all 

of  you” ; 

(2)  that,  in  the  absence  of  an  amplifier,  “you”  is  limited 

to  persons  “present” ; 
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(3)  that  persons,  to  be  "present”,  must  be  "with  us”— 

or  more  properly  "with  me”;  not  with  some 

other ;  not  without  me ; 

(4)  that  persons,  to  be  "present”,  must  be  "here” — not 

somewhere  else; 

(5)  that  persons,  to  be  "present”,  need  to  be  "in  this 

place” — not  some  other  place ; 

(6)  that  persons,  to  be  "present”,  must  be  present 

"now”,  say  "in  the  present” — not  the  past  or 

future ; 

(7)  that  persons,  to  be  "present”,  must  be  so  "tonight”: 

some  other  night  would  not  avail. 

In  short,  so  far  as  mere  completeness  of  expression  might 
be  sought,  it  would  be  found  in  "If  you  don’t  believe,  etc.” 

Repetition  of  ideas  is  often  not  so  obvious.  Thus,  the 
Westminster  Gazette  denounces 

"German  Merchants  who  for  years  past  have  fre¬ 
quently  deprived  British  merchants  of  contracts.” 

That  the  years  are  "past”  is  adequately  indicated  by  the 
"have”;  "for  years”,  moreover,  operates  intensively  with¬ 
out  the  aid  of  "frequently”. 

If  more  intensifying  is  desired,  the  effect  of  multiplying 
(so  to  speak)  "for  years”  by  "frequently”  might  nearly 
enough  be  reached  e.  g.  by  "many  years”,  by  "long  and 
often”,  by  "for  years  and  many  times  a  year”.  One  might, 
however,  be  content  with  the  continuative  or  frequentative 
effect  of 

Merchants  who  for  years  have  been  depriving. 

From  idea-repetition — obvious  in  tautology — -we  pass  by 
easy  stages  to  idea-variation  more  or  less  conspicuous,  for 
instance  in  "The  monarch,  autocrat,  dictator,  despot,  ty¬ 
rant,  butcher  of  all  the  Russias” — even  to  an  absolute  in¬ 
tentional  self-contradiction,  substitution  or  correction,  e.  g. 
in  "I’ll  see  you  again  before  long — short”,  in  which,  dis¬ 
placing  "long”  by  "short”,  I  imitate  the  Frenchman’s 
"avant  peu”.  Accordingly  the  "apposition”  of  Grammari¬ 
ans  is  merely  the  beginning  of  a  long  crescendo,  of  which 
the  final  term  is  opposition. 
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More  important  than  a  second  entrance  made  by  what 
should  enter  a  judgment  only  once,  is  entrance  made  by 
that  which  strictly  should  not  enter  it  at  all — irruption  (in¬ 
terruption).  The  simplest  case  is  that  in  which  a  judg¬ 
ment,  so  to  speak,  is  wedged  apart  by  another  judgment 
more  or  less  irrelevant.  For  instance,  “All  men — Shut 
the  window,  please — are  animals”.  “Happy  New  Year, 
Brown !  I  thought — Oh,  thanks ;  I’ll  not  take  off  my  coat — 
I’d  come  and  smoke  a  pipe  with  you”.  “Jones — confound 
that  fellow’s  luck! — has  married  the  richest  woman  in  New 
York.”  “My  uncle — He’s  a  London  broker — says  the  Euro¬ 
pean  rate  of  interest  will  rise.” 

These  illustrations  have  the  common  fault  that,  while  of 
given  judgments  one  is  positionally  in  the  other,  it  isn’t 
structurally  of  it,  though  it  should  be  (1)  both  or  (2) 
neither,  if  in  judgment-forming  structural  correctness  be 
the  principal  ambition;  accordingly  e.  g.  (2)  “Copfound 
that  fellow  Jones’es  luck!  He’s  married  etc.”,  in  which 
the  anathema  is  neither  of  nor  in  the  statement  of  his  mar¬ 
riage;  or,  (1)  “Confound  the  luck  of  that  fellow  Jones,  who 
has  married  etc.”,  in  which  the  anathema  is  at  the  same 
time  of  and  in  the  now  extended  statement  of  his  marriage. 

It  is  worth  observing  that  the  “who”  maintains  in  your 
attention  the  idea  of  Jones,  while  subsequent  ideas  group 
themselves  with  that  idea  to  form  a  second  judgment.  This 
idea  of  Jones  is  obviously  not  repeated* — is  the  once-thought 
factor  of  two  judgments,  which  may  thus  be  diagrammed: 

(Confound  the  luck  of  [Jones)  has  married  etc.],  in 
which  the  brackets  bound  one  judgment,  and  the  paran- 
thetic  signs  the  other.  One  is  no  more  in  the  other  than 
the  other  in  the  one.  The  end  of  one  is  merely  the  begin¬ 
ning  of  the  other.  But  this  end-beginning — indispensable 
to  each — connects  the  two,  developing  a  larger  total  of 
which  both  are  factors,  somewhat  as  two  chains  which  end 
in  a  common  ring  (or  “cold-shut”)  are  structurally  one, 
a  great  advantage  for  some  purposes  of  chains — and 
thoughts,  though  not  for  all.  The  interrupted  judgment 
has  peculiar  sprightliness.  The  separated  single  judg¬ 
ments  have  a  special  energy.  The  total  formed  by  inter- 


See  Revision  of  the  Pronoun,  Chap.  Ill,  Sections  10-16. 
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locking  is  more  intellectual  and  more  appropriate  accord¬ 
ingly  to  serious,  unimpulsive  moods,  as  in  for  instance 
“Everybody  envies  Jones,  who  has  married  etc.”,  a  judg¬ 
ment  which  by  its  extremely  intimate  association  of  two 
facts,  suggests  the  possibility  of  sensing  them  in  more  than 
casual  relation,  e.  g.  causal,  as  in  “Everybody  envies  Jones, 
because  he  has  married  the  richest  woman  in  New  York.” 

A  variant  of  the  case  above  occurs  when  a  judgment  is 
wedged  apart  by  what  is  less  than  an  entire  judgment,  as 
for  instance  in  “The  right  to  vote  (the  criminal  et  cetera  of 
course  excepted)  ought  to  be  the  right  of  all”,  in  which  the 
parenthetic  element,  though  relevant  and  even  necessary  to 
my  purposes,  is  structurally  independent  and  entails  a  halt 
in  straight-ahead  progression.  In  “The  right  to  vote  (of 
course  restricted  by  exception  of  the  criminal  &c.)  ought 
to  be  the  right  of  all”,  the  parenthetic  element  is  structur¬ 
ally  one  with  what  precedes  it,  but  is  independent  of  what 
follows  it;  and  further,  though  “The  right  to  vote”  and 
“ought  to  be  the  right  of  all”  are  plainly  meant  to  be  a 
structural  whole,  that  whole  is  wedged  apart  or  broken  in 
expression,  and  accordingly  in  thinking  also,  by  irruption 
of  the  parenthetic  thought.  That  is,  the  speaker  and  the 
hearer,  or  the  writer  and  the  reader,  lose  the  continuity 
of  leading  thought,  while  centering  attention  on  the  words 
and  therefore  also  on  the  thought  of  the  parenthesis,  as 
may  be  indicated  by  the  following  diagram,  in  which  the 
parenthetic  thought  is  represented  by  a  dotted  line: 


Whether  such  irruptive,  interrupting  thought  or  its  ex¬ 
pression  should  be  ranked  as  parenthetical,  is  partly  a  mat¬ 
ter  of  punctuation,  to  which  I  can  attach  no  great  import¬ 
ance  till  the  punctuation  of  some  language  reaches  greater 
rationality  and  more  consistency.  I  also  readily  admit  that 
such  intrusion  often  is  not  easily  avoided  and,  perhaps  on 
that  account,  is  generally  tolerated.  It  would  therefore  be 
too  much  to  say,  as  said  of  whole  intruded  judgments,  that 
parentheses  ought  not  to  enter  thought  at  all.  Enough 
that  they  are  inexpedient — that,  so  far  as  practicable,  it  is 
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advantageous  to  avoid  them.  Thus  my  illustration  may  be 
simplified  by  shifting  the  intruder  to  the  judgment-end, 
as  in  “The  right  to  vote  should  be  the  right  of  all  criminals 
et  cetera”,  a  judgment  which  might  be  exhibited  in  diagram 
by  one  continuous  line.  Its  structural  oneness  is  unbroken. 
Thinking  is  throughout  consecutive;  and,  thinking  thus, 
it  has  been  easier  for  me  to  put  a  judgment  into  shape  for 
words,  and  easier  for  you  to  duplicate  my  judgment,  as 
you  follow  the  suggestions  given  by  my  words — and  for  this 
reason:  while  the  exception-element  still  enters  into  judg¬ 
ment,  in  the  sense  of  becoming  a  structural  part  of  it,  there 
is  no  entrance  in  the  sense  of  prying  in  between  the  other 
judgment-elements  which  ought  to  stand  together.  In  re¬ 
gard  to  any  judgment-element  that  may  be  guilty  of  so  pry¬ 
ing  in,  it  may  be  said  then  merely  that,  although  it  had  a 
right  to  enter,  it  abused  the  right  by  forcing  entrance  where 
it  was  not  welcome — that  accordingly,  although  such  usage 
certainly  is  tolerated,  and  perhaps  not  illegitimate,  it  is 
surely  distinctly  inadvisable. 

Perhaps  intrusion  is  most  often  of  the  type  suggested  by 

“Miss  B.  is  a  beautiful  woman”. 

Strictly  taken,  this  expression  puts  her  beauty  in  the  back¬ 
ground  of  the  judgment — so  to  speak,  behind  the  quite 
superfluous  “a  woman” — a  judgment-architecture  which 
perhaps  is  more  conspicuous  in  exclamation ;  thus,  compare 

How  beautiful  she  is! 

What  a  beautiful  woman  she  is! 

In  the  more  extended  form  it  must  indeed  be  recognized 
that  the  objective  “woman”  visualizes  what  is  offered  to  our 
contemplation;  and  extension  constitutes  per  se  a  sort  of 
“dwelling  on”  the  female  loveliness — a  quasi  fondling  there¬ 
of,  which  might  be  supplemented  vocally,  e.  g.  in 

What  a  beyootiful  gyurrll! 


*  When  what  intrudes  into  a  judgment  is  a  factor — or  the  total — of 
another  simultaneously  intended  judgment,  aberration  might  be  rated 
as  a  sort  of  rearrangement  operating  on  two  sets  of  judgment — ele¬ 
ments  at  once.  But  it  has  seemed  more  simple  to  regard  the  aberra¬ 
tion  solely  from  the  viewpoint  of  the  judgment  first  begun. 
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Undoubtedly  to  nourish  is  not  the  exclusive  aim  of  feed¬ 
ing;  and  to  pass  from  Doe  to  Roe  a  concentrated  mental 
aliment  is  not  the  only  aim  of  speech:  a  little  more  than 
calories,  a  little  more  than  e.  g.  mental  bread  and  cheese, 
may  be  permissible  and  even  advantageous.  But  there  is 
detectable  advantage  in  ability  to  be  concise  or  copious — 
exact  or  e.  g.  picturesque — according  to  the  choice  suggest¬ 
ed  by  the  circumstances  of  the  moment. 

But  that  the  retirement  of  the  properly  adjectival  predi¬ 
cate  in  favor  of  a  useless  noun  is  being  overdone,  is  indicat¬ 
ed  by  the  rapid  increase  of  expressions  such  as  Taxes  are 
useful  things.  Given  “Patience  is  a  virtue  etc.”  why  not, 
quite  analogously,  Patience  is  a  virtuous  object? 

In  some  cases  what  may  seem  at  first  to  be  intrusion  is 
a  merely  variant  expression  of  essential  judgment-elements, 
and  might  be  specially  entitled 

Pseudo-intrusion 


Thus, 

“I  believe  McCormick  to  be  honest” 


does  no  more  than  separately  register  an  “I”  and  a  “be¬ 
lieve”  which  are  essential  parts  of  what  is  meant  by  “is” 
(  =  I  believe  to  be)  in  “M  is  honest”.  See  p.  337. 

Though  severely  criticized,  the  frequent  rise  of  “I  (“be¬ 
lieve”)  in  cases  of  this  sort  may  lay  some  claim  to  greater 
modesty  than  its  omission. 


(bb)  Intrusion  of  the  Subconscious 

This  title  is  intended  to  suggest  invasion  of  a  judgment 
by  an  element  which,  though  distinct  enough  in  mind,  is 
not  a  part  of  any  thought  presumably  intended  for  com¬ 
munication.  If  the  phrase  were  more  familiar,  laterally 
conscious  would  more  surely  indicate  my  meaning. 

To  illustrate,  as  I  greet  you  with  “How  are  you,  Smith?” 
Pm  thoroughly  aware  that  we  are  at  the  corner  of  Fifth 
Avenue  and  Broadway— that  the  hour  is  five  P.  M.  Indeed 
the  place  and  time  and  you  compose  a  mental  quasi-unit, 
as  suggested  by  the  fact  that,  being  asked  tomorrow  when 
and  where  I  met  you,  I  shall  probably  reply  correctly.  Al¬ 
so  further,  though  the  three  constituents  of  the  unit  be  not 
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of  precisely  equal  rank,  each  one  of  them  entails  the  others. 
If  the  times  and  places  be  not  too  much  crowded  with  im¬ 
pressions,  I  remember  whom  I  met  and  when  on  Broadway 
— whom  I  met  and  where  at  five  P.  M. 

But  consciousness  of  this  or  that  while  speaking  to  you, 
does  not  prove  that  I  intend  to  make  it  part  of  what  I  mean 
to  tell  you.  That  I  can’t  repay  the  money  that  I  borrowed 
of  you — due  tomorrow ;  that  I  wish  I  hadn’t  met  you — these 
I  feel  no  impulse  to  communicate.  Much  more  then  place 
and  time,  as  far  less  prominent  in  consciousness,  may  rank 
as  foreign  to  my  purpose  in  addressing  you. 

Accordingly,  if  I  should  say 

“How  are  you  Smith  on  Broadway  and  Fifth  Avenue 
at  five  o’clock  in  the  afternoon?”, 

the  time  and  place  would  be  superlative  intruders.  For  I 
do  not  merely  have  no  use  for  them  as  factors  of  my  greet¬ 
ing.  I’ve  no  use  for  them  in  anything  I  have  in  mind  to 
say  to  you.  They  are  not  merely  out  of  place;  they  have 
no  place.  They  don’t  belong  to  any  other  purpose  that 
might  even  cross  the  greeting-purpose.  This  case  then  im¬ 
presses  me  as  separable  from  the  heretofore  examined. 

Of  all  subconscious  elements  intruded,  probably  the  com¬ 
monest  is  the  idea  of  self — for  obvious  reasons.  To  illus¬ 
trate  in  a  somewhat  obsolescent  style,  “I  never  realized  till 
yesterday  McCormick’s  recklessness  with  money.  We  were 
walking  down  the  avenue  and  what  does  he  do  but 

“pull  me  a  fiver  out  of  his  pocket  and  give  it  to  a 
beggar !” 

With  his  giving  I  was  nowise  implicated.  I  was  simply 
t^ere-self-conscious  then  and  also  now.  I  form  accordingly 
thought  presumably  intended  to  be  expressed  as  I  started 
on  the  tale.  I  meant  to  tell  you  only  what  he  did ;  but  self 
— my  rarely  forgotten  self— pushed  in,  in  spite  of  me. 

The  following  harks  back  perhaps  to  a  first  dichotomy 
— the  recognition  that  “what  is”  consists  of  self  and  non¬ 
self. 

Mother,  pointing;  “What  is  that?” 

Child  ;  “That’s  my  comet.” 

M.  ;  “Where  is  it?” 

C.  ;  “Up  in  my  sky.” 
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Intrusions  commonly  are  followed  by  reorganizings  and, 
indeed,  by  further  aberrations,  which  will  be  considered 
in  Concurrent  Aberrations — p.  389.  Meantime  it  is  readily 
admitted  that  the  objectivity  or  picturesqueness  or  vivacity 
of  thus  tangentially  relieving  the  infestivity  of  simple  judg¬ 
ments  unadorned,  may  sometimes  have  considerable  value 
—value  even  greater  when  accompanied  by  recognition  that 
intrusion  has  occurred. 

Intrusion  more  peculiar  is  suggested  by  the  following: 

Professor  to  disorderly  student: 

“Johnson,  what's  your  name?" 

Although  the  name  is  uttered,  it — and  even  utterance  of 
it — -appear  to  be  subconscious  only,  leaving  room  for  a  more 
conscious  cerebration,  and  expression  of  it  by  the  question 
“What's  your  name?" 

(c)  Substitution 

To  anticipate,  in 

I.  “Johnson  said  that  he  was  forty-five  years  old"  the 
“was"  is  obviously  correct,  intention  being  to  announce  the 
age  attained  at  the  time  of  speaking,  ergo  past,  as  indicat¬ 
ed  by  the  “said".  The  like  presumably  is  true  of 

II.  “He  said  he  was  ill". 

But  in 

III.  “He  said  he  was  of  French  descent" 

he  made  an  universal  statement.  Such  a  statement,  in  some 
languages,  is  furnished  with  a  “tenseless"  verbal  form, 
suggesting  no  time — inferentially  admitting  all  time,  as 
intended  plainly  in  this  illustration.  Nowadays,  in  tense¬ 
less  verbal  usage,  we  employ  the  present,  as  for  instance 
in 

“He  said  he  is  of  French  descent", 

which  usage  would  however  hardly  tolerate.  But,  on  the 
other  hand,  with 

IV.  “Euclid  demonstrated  that  the  angles  of  a  triangle 

ivere  equal  to  two  right  angles" 
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we  should  hardly  be  content,  or  with 

V.  I  wish  I  knew  what  Mary  was  doing  now. 

How  far  the  pastness  of  the  third  above  expression  is  in 
thought  as  well  as  speech,  perhaps  is  doubtful — even  differ¬ 
ent  in  different  minds.  The  Grammar  phrase  “The  Cor¬ 
relation  of  the  Tenses”  indicates  however  that  its  users  have 
in  mind  a  true-to-thought  employment  of  the  verbal  time- 
forms,  and  regard  the  “was”  as  proper.  See  p.  445. 

Substitution  in  the  judgment  is  perhaps  more  certain  in 
the  following: 

“Will  you  meet  me  at  the  station?” 

“Yes;  I’ll  corner- 

conventional,  but  strictly  inexact ;  for  the  idea  expressed  by 
“come”  is  egocentrically  thought  (See  Pronouns,  pp.  12,  13) 
by  which  I  mean  that  “self”  (now  mine — now  yours)  is 
land-mark  or  departure-point — or  say  “the  origin”  (to 
put  it  mathematically)  of  coordinates” — in  connotation¬ 
forming,  somewhat  as  in  “here”  (near  me)  and  “there” 
(away  from  me)  or  “left”  and  “right”  etcetera.  Foregoing 
argument,  I  merely  note  that  “coming”  means  (in  my  em¬ 
ployment  of  the  word)  a  movement  toward  the  place  in 
which  I  am ;  and,  being  in  that  place  already,  it's  impossible 
for  me  to  move  to  it.  Colloquially  stated,  in  my  movements 
I  am  alwtays  “on  the  go”  and  never  “on  the  come”.* 

Accordingly  the  rehabilitated 

“Yes;  ril  go.” 

But  this  I’m  far  from  advocating;  for  the  accidental  cour¬ 
tesy  of  picturing  myself  in  your  location  rather  than  my 
own — of  abrogating  in  your  favor  thus  a  corollary  of  my 
personality,  in  deference  to  yours — may  vindicate  the  ac¬ 
tual  usage.  This  however  does  not  seem  to  be  extended 
to  include  e.  g. 

“I  came  to  your  house  yesterday.” 


*  Except  in  pure  imagination — thus:  “I  came  to  myself”,  in  which 
the  self  is  figuratively  divided  into  normal  and  abnormal  selves,  con¬ 
ceived  as  different  in  location. 
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Analogously,  after  knocking  on  my  door,  the  German 
question  and  my  response, 

“Sind  Sie  da?” 

“Da  bin  ich”; 

also,  if  I  rightly  recollect  it,  after  looking  for  me  here  and 
there, 

“Wo  sind  Sie?” 

“Ich  bin  da.” 

“The  colors  of  our  porches  are  the  same” 
suggests  another  sort  of  substitution;  for,  although  the 
two  were  painted  with  the  contents  of  a  single  keg,  the 
metaphysician’s  warning  still  is  applicable — namely, 
“Nothing  is  the  same  as  anything  but  itself.”  “Alike”  or 
“similar”  would  be  too  weak;  “identical”  would  be  perhaps 
too  strong.  The  Spanish  “They  are  equal”  or  the  English 
“They  are  counterparts”  invite  adoption,  if  they  gain 
familiarity.  Until  they  do,  our  best  available  compromise, 
between  the  inexact  and  what  is  agonizingly  exact,  per¬ 
haps  is  offered  by  “The  colors  match”,  “One  color  dupli¬ 
cates  the  other”  or  “Your  porch  and  mine  are  of  one  color.” 

Again, 

“The  lengths  of  these  two  threads  are  the  same” 
and,  popularly, 

“These  two  have  the  same  length”, 

are  not  so  exact  as,  say  “Their  lengths  are  equal”  or  “They 
are  of  (=characterized  by)  equal  lengths”  or  “of  one 
length”. 

“I  shouldn’t  have  dreaded  the  hospital,  had  I  known 

the  nurse  they  gave  me  would  be  so  pretty.” 

Strictly  “was  so  pretty”;  for  her  prettiness  presumably 
was  coexistent  with  his  dread,  and  that  is  past.  The  nurse 
already  was  and  had  been  pretty — not  was  going  to  be. 

Strictly  also  “they  would  give  me” ;  for  the  giving  would 
annul,  accordingly  succeed,  the  dreading — that  is,  would  be 
future  dated  from  the  dread.  (See  Hybrids,  p.  217). 
Correctly  then, 
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“I  shouldn’t  have  dreaded  the  hospital,  had  I  known 
the  nurse  they  would  give  me  was  so  pretty”, 

Accordingly,  in  judgment  registered  by  the  quotation, 
two  successive  substitutions  have  occurred. 

One  should  however,  recognize  the  picturesqueness  of 
the  backward-shifted  view  in  “gave”,  and  of  the  forward- 
shifted  view  in  “she  would  be  so  pretty” ;  but  the  pictur¬ 
esqueness  is  perhaps  the  more  appreciable  when  contrasted 
with  exactness. 

“Despite  the  fact  that  the  opening  of  navigation  to 
this  port  is  eight  days  overdue,  four  steamships  .... 
today  were  still  barred  ....  from  reaching  Nome 
roadstead”. 

— Alaska  despatch. 

The  “fact”  announced  in  the  above  is  double :  navigation 
ought  to  be  open ;  navigation  isn’t  open.  These  may  be  ex¬ 
hibited,  in  their  antagonism,  either  by  “navigation  isn’t 
open  though  it  ought  to  be”  or  by  “navigation  ought  to  be 
open  though  it  isn’t”. 

Of  these,  the  first  impresses  me  as  the  one  more  naturally 
indicated  by  the  “overdue”,  which  would  accordingly  re¬ 
quire  “Because  of  the  fact  etcetera”,  or,  better  still,  “Be¬ 
cause  this  port  is  ice-bound  eight  days  longer  than  is  usual 
etc.”.  Otherwise,  “Despite  the  fact  that  this  port  ought  to 
have  been,  as  usual,  free  of  ice  eight  days  ago,  etc.”  In  one 
way  or  the  other,  then,  a  case  of  substitution. 

What  at  first  presumably  occurs  as  an  unwitting  sub¬ 
stitution,  may  be  tolerated,  relished,  even  commonly  adopt¬ 
ed.  Thus,  for  instance,  of  a  threatening  situation  it  may  be 
exactly  said 


but 


A  change  could  not  be  hoped; 
“Any  change  was  hopeless” 


is  the  more  familiar  form  employed  by  Dickens  (Barnaby 
Rudge;  Chap.  25). 

Strictly  taken,  this  suggests  that  mere  phenomena  are 
subject  to  emotions  like  our  own;  and  yet  the  author  prob¬ 
ably  did  not  intend  to  (figuratively)  present  a  change  as 
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not  experiencing  hope,  not  hoping,  i.  e.  desperate;  for 
changes  do  not  hope.  The  author,  or  an  earlier  inventor 
of  this  phraseology,  presumably  not  well  aware  of  what  he 
was  about,  forgetting  who  must  do  the  hoping,  hit  on 
“hopeless”  in  the  place  of  “unhopable”* ;  and,  as  soon 
as  we  became  accustomed  to  the  usage,  we  accepted  and 
adopted  it.  But  the  equivalent  “There  was  no  hope  of  any 
change”,  “It  was  impossible  to  hope  .  .  .  .”,  “There  was  no 
room  for  hope  .  .  .  .”  etc.  impress  me  as  on  some  or  most 
occasions  preferable. 

In  the  remaining  illustrations  of  this  topic,  what  occurs 
is  not  precisely  ordinary  substitution.  One  idea  is  hardly 
ousted  by  another — rather  comes  to  be  that  other,  chang¬ 
es  into  it.  Intending  rather  to  suggest  than  to  establish, 
I  propose  the  following  title: 

(cc)  Evolutionary  Substitution 

This  will  naturally  happen  only  in  the  would-be  second 
use  of  an  idea  already  used;  e.  g. 

“I  saw  an  elephant  the  other  day. 

They  certainly  are  interesting  animals.” 

What  posed  in  mind  initially  as  singular,  expands  into 
the  plural — even  universal. 

Analogously,  though  a  bit  tangentially, 

(1)  “So  we  were  rid  of  France  and  everything  French. 

(2)  Their  manners  were  too  stiff,  etc.”  Goethe  quoted 
from  Paul. 

Explanation  of  this  illustration  may  be  aided  by  a  resume 
of  argument  (in  “Pronouns”  p.  4,  etc.)  that  the  genuine  so- 
called  pronoun,  individually  helpless  to  express  a  particular 
idea,  is  used  to  reinstate  (bring  in  again)  in  mind  an  idea 
previously  imported  by  another  word  of  more  direct  idea¬ 
expressing  power.  Briefly,  then,  some  words  in  their  idea- 
exhibition  operate  as  principals,  and  other  words  as  prox¬ 
ies — doing  only  what  their  principals  might  do,  vicariously ; 

-  , 

*  Obviously  too  it  might  be  that  he  was  betrayed  into  a  hybridizing, 
e.g. 


Any  change  was  unhopable,. 
Of  any  change  were  hopeless. 
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and  since  what  one  would  reinstate  may  be  any  factor  of  a 
judgment,  plainly  the  vicarious  word  might  corresponding¬ 
ly  be  any  sentence-element  or,  as  Grammarians  call  it, 
any  part  of  speech*.  Moreover  since  a  given  idea  may  dif¬ 
ferently  functionate  in  different  judgments;  and  as  such  a 
difference  may  readily  be  matched  in  judgment-registering 
sentences;  a  given  idea  may  doubtless  be  initiated  by  one 
“part  of  speech”  and  reinstated  by  another,  as  for  instance 
in  “Our  flag  is  crimson  (adjective).  That  (substantive) 
is  a  beautiful  color”. 

In  Goethe’s  thinking  what  occurs  apparently  is  this:  by 
unrecorded  evolution  the  idea  which  was  expressed  in  (1) 
by  “France”  (and  somewhat  differently  by  the  qualifier 
“French”)  becomes  in  (2)  what  is  expressible  by  “French¬ 
men”,  and  expressed  by  part  of  “Their”. 

For  the  expressive  power  of  “Their”  is  two-fold,  as  is 
more  apparent  in  the  more  suggestive  spelling  “They-ir” 
— a  practically  compound  word.  Of  this,  the  factor  “they” 
brings  into  mind  what  might  have  been  brought  in  by 
“Frenchmen”,:  operating  quasi  reinstatively ;  while  “is” 
initiatively  brings  in  a  new  idea,  that  of  figurative  owner¬ 
ship;  for  strictly  “They”  are  characterized  by  “manners” 
— but  are  not  the  owners  of  them**. 

Substitution  of  this  nature  may  be  noted  also  in  the  fol¬ 
lowing  quotation  from  “The  Boer  War:  a  History”,  “by 
a  boy  eight  years  old”  according  to  the  Outlook: 

“Every  nation  wants  more  land  than  each  other, 
even  if  they  haven’t  enough  people  to  cover  the  space.” 

In  this  I  assume  that  “every  nation”  has  become  a  plural 
in  the  writer’s  mind,  as  necessary  preparation  for  his 
“they”.  His  “than  each  other”  would  be  classified  in  “each 
than  other”. 


*  Exaggerated  illustration  may  suggest  the  reinstative  scope  of  the 
“pro noun’'.  A  boy  narrator  writes  “Elijah  said  ‘If  you  boys  keep  throw¬ 
ing  stones  at  me,  I’ll  turn  the  bears  on  you  and  they’ll  eat  you  up.’  And 
they  did ;  and  he  did;  and  the  bears  did”. 

What  in  such  a  case  is  sometimes  said  to  be  “understood”,  is  reunderstood 
— rethought,  as  forced  upon  you  by  the  “did”.  See  “Pronouns,”  p,  28. 

**  So  far  as  bringing  in  a  new  idea  may  be  regarded  as  an  operation  of  a 
higher  rank  than  bringing-  back  an  old  one,  it  is  rather  odd  that  bring¬ 
ing  in  the  new  should  be  assigned  to  what  is  known  as  merely  a  case¬ 
ending,  a  derivative  suffix,  etc. 
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Advancement  of  ideas  from  singular  to  plural  scope 
may  rank  as  genius  in  the  following,  supposedly  of  Irish 
origin : 

“The  two-headed  lady  is  talking  to  each  other.” 

In  the  figurative  use  of  speech  analogous  cerebration  seems 
to  me  detectable  in  this  (attributed  to  Mr.  Gladstone,  who 
was  charging  the  conservative  leader  with  self-contradic¬ 
tion)  :  “He  shook  his  head  in  the  teeth  of  his  own  words”. 

Change  however  must  have  been  more  fundamental  still 
in  this  emotional  outburst  of  a  fiancee : 

“Nobody  ever  loved  each  other  like  him  and  I”, 

which  indicates  a  rather  notable  operation,  namely  the  split¬ 
ting  of  a  nobody  into  the  reciprocating  segments  “each”  and 
“other”.  I  imagine  that  preliminarily  the  mental  void  an¬ 
nounced  by  “Nobody” — which  momentarily  expels  all  per¬ 
sons  from  the  mental  recognition  (See  Appendix  pp.  473) 
— is  relieved  by  a  vague  awareness  of  what  might  be  in¬ 
dicated  by  “It  isn’t  true  that  any  body  ever  loved”  etc. 
This  “any  body”  then,  as  in  preceding  cases  is  developed  in¬ 
to  e.  g.  “any  people”,  “any  lovers  twain”  or  whatsoever 
better  please  whatever  student  of  the  girl’s  exploit  may 
risk  a  thinking  of  her  thoughts  after  her. 

In  examining  a  different  mode  of  boggling  the  reciproc¬ 
ity  idea — a  much  obscurer  mode — it  may  be  well  to  start 
with  what  is  not  obscure:  e.  g.,  in  French  “Les  deux  se 
sont  tues”,  two  possibilities  are  offered :  namely,  each  one 
killed  himself,  and  each  one  killed  the  other — two  suicides 
or  possibly  two  homicides.  In  either  case  the  mental  vision 
takes  in  two  occurrences,  but  one  pair  greatly  differs  from 
the  other.  To  picture  rather  than  describe,  I  represent  the 

first  by  ff - ^  the  second  by  ^  ,  and  call  the  first 

concurrent  actions  and  the  second  contracurrent  actions — 
even  action  and  reaction. 

Simultaneous  cognition  of  the  latter  is  susceptible  of 
more  than  one  disaster,  in  particular,  now,  a  failure  to 
distinguish  it  from — or  say  a  mental  blending  of  it  with — 
cognition  of  concurrent  actions  (states,  relations).  These, 
too,  we  are  apt  to  sense  a  little  inexactly.  Each  of  us,  for 
instance,  throws  a  stone.  Your  throwing  and  my  own  are 
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obviously  two  actions,  and  perhaps  you  do  not  throw  the 
stone  that  I  do.  We  however  often  call  what  we  have  done 
“our  common  act". 

But  “common"  (=  belonging  to  more  than  one,  public, 
inferior,  of  low  degree — Fm  following  the  dictionary)  *  in 
the  sense  employed  in  our  common  interest  has  long  been 
losing  favor.  Especially,  perhaps,  since  the  appearance  of 
“Our  Mutual  Friend",  the  partly  educated  hesitate  to  say 
(and  to  them  others  hesitate  to  say)  “our  common  friend". 
Largely  owing  possibly  to  Dickens’  ill-inspired  title, 
“mutual"  despoils  “common"  of  its  earliest  meaning,  not 
however  always  giving  up  its  own.  Accordingly,  this  il¬ 
lustration 

“The  successful  marriage  must  be  based  on  mutual 
ideals  and  interests,  and  mutual  admiration". 

probably  for  “common  ideals  and  interests  and  mutual  ad¬ 
miration".  One  idea  in  the  perpetrator’s  mind  is,  then,  un¬ 
stable — an  idea  which,  with  “ideals  and  interests",  may 
be  expressed  by  “held  by  both— -or  each  (the  husband  and 
the  wife)";  but  which,  with  “admiration",  has  developed 
into  “felt  by  each  for  the  other" — accordingly  another  case 
of  evolutionary  substitution. 

A  climax  in  the  use  of  “mutual"  was  reached  by  a  local 
daily  in 

“Their  mutual  child" 

and  in 

“Their  mutual  husband". 

Idea-evolution— not  so  widely  advertised  as  it  deserves 
—is  frequently  a  fatal  source  of  fallacy  in  reasoning.  Thus, 
arguing  about  the  protoplasmic  life  of  human  body- 
elements,  Joseph  Cook  concluded  that  it  might  continue  af¬ 
ter  the  death  of  a  man,  which— if  I  have  been  rightly 
taught — is  true.  But  by  the  time  he  uttered  this  conclusion, 
the  initially  examined  protoplasmic  life  had  changed  into 
the  human  life— a  rather  different  matter. 


♦In  the  phrase  “Our  Mutual  Friend”  the  “Mutual”  presumably  was  ac¬ 
tually  substituted  for  the  proper  “common”  ;  but  there  strictly  was  no  need 
for  “common”.  “Our  friend”  is  of  course  per  se  the  friend  of  each  of  us ; 
either  adjective  (the  “common,”  the  “Mutual”)  is  then  intruded. 

23 
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“A  lady  intQ  whose  lap  fortune  has  showered  none 
of  her  gifts,  but  on  the  contrary  a  kind  disposition  and 
a  fondness  for  housekeeping  are  ever  to  be  found  in 
me,  would 

gladly  ’’make  the  acquaintance”  etc. ;  a  Munich  advertise¬ 
ment. 

This  expression  exhibits  merely  a  reorganizing  of 

“but  in  whom  a  kind  disposition  etc.  are  to  be  found.” 

Or  otherwise  regarded,  if  the  showering  would  stretch 
a  little,  one  might  read  “A  lady,  into  whose  lap  fortune 
has  showered  none  of  her  gifts  except  a  kind  disposi¬ 
tion  and  a  fondness  for  housekeeping,  would”  etc. 

But  I  suspect  imprimis  substitution  of  the  “but”  for 
“though”,  the  writer  having  ample  time  (while  writing 
the  ensuing  seventeen  words)  for  evolution  of  the  “lady” 
into  “me”. 

This  sort  of  evolution  is  exhibited  in  still  more  interesting 
forms,  e.  g. 

“Dear  Sir :  Ordinarily  it  would  make  no  difference  with 
me  about  the  payment  of  a  little  money  that  might  be  due ; 
but  when  your  bank  account  is  overdrawn  and  the  bank  re¬ 
fuses  to  advance  money  on  your  note,  a  fellow  feels  differ¬ 
ently.”  An  ex-professor  of  Rhetoric. 

In  this  statement  probably  the  writer  had  himself  in 
mind  when  using  each  of  the  words  italicized.  While  writ¬ 
ing  “me”  presumably  he  had  in  mind  no  other  person.  But 
on  reaching  “due”  the  idea  of  self  apparently  was  less  ex¬ 
clusive;  otherwise  we  might  expect  another  “me”.  The 
self,  it  seems,  has  been  extended  to  the  value  of  the  “cred¬ 
itor”  or  “anyone” — no  longer  individual — impersonal. 
“Your”  may  also  have  the  same  extension  (as  in  “You 
can’t  make  a  silk  purse  out  of  a  sow’s  ear”)  but  with  spe¬ 
cified  inclusion  of  the  “second  person”.  Finally,  “a  fellow” 
has  apparently  the  same  extension,  but  with  a  specific  ex¬ 
hibition  of  the  “person”  as  the  “third’.  The  writer  of  the 
quoted  note  at  once  becomes  distinctly  personal  in  the  im¬ 
mediately  following  “/  am  in  that  situation;  and,  if  you 
could  pay  etc.” 

Possibly  what  happens  in  such  cases  should  be  ranked  as 
rather  the  intrusion  of  successive  connotation-elements; 
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but  in  a  field  so  broad,  and  little  searched,  one  well  may 
hesitate  to  generalize.  The  following  are  somewhat  safer 
illustrations. 

The  bewilderingly  shifted  personality  of  William  Morris’ 
dream-narrator  in  “The  Land  East  of  the  Sun  and  West 
of  the  Moon”  would  possibly  repay  examination ;  but  I  have 
a  more  distinct  (although  poetically  less  ambitious)  illus¬ 
tration  in  a  dreaming  of  my  own.  In  its  interpretation 
all  depends  upon  establishing  that  several  ostensibly  dif¬ 
ferent  persons  actually  are  one. 

Now  as  to  such  identity  you  will  perhaps  concede  that, 
in  a  dreaming  of  my  own,  my  own  opinion  is  alone  of 
value,  is  beyond  dispute-— conclusive.  Thus  for  instance,  in 
a  waking  dream  I’m  looking  at  an  insect  called  “the  checker 
(board)  ” — the  surface  of  its  wings  adorned  by  alternating 
areas  of  black  and  white,  approximating  squares.  To  sim¬ 
plify  and  emphasize  the  sequel,  I  adopt  a  portion  only  of 
that  surface — say  a  ribbon  banded  white  and  black  alter¬ 
nately.  While  gazing  at  this  object,  I  awake  and  find  to 
my  astonishment  that  what  was  occupying  my  attention 
was  no  ribbon,  and  no  insect,  but  the  noise  of  my  alarm 
clock.  Temporally  alternating  sound  and  silence  in  the 
trill  of  the  alarm  has  been  translated  into  spatially  alter¬ 
nating  white  (or  say  all  color)  and  no  color — color  silence. 
Auditory  stimulus  has  caused  what  seems  to  be  sensation 
strictly  visual.  Roughly  diagnosing,  I  was  absolutely  cer¬ 
tain  that  I  saw  the  insect,  absolutely  certain  that  I  heard 
the  alarm,  and  absolutely  certain  that  what  I  heard  was 
what  I  saw. 

The  certainty  was  equal  in  the  following.  I  dreamed 
that  I  was  looking  at  a  horse  in  action.  A  moment  later 
all  the  action  was  your  own.  Indeed,  the  horse  was  you. 
Another  moment  later  you  were  I. 

With  the  above  compare  Idea-Hybridizing,  p.  294;  also 
pp.  347-8,  and  “Interrogatives”  p.  371. 

(d)  Rearrangement 

The  coined  illustration  of  p.  274,  “I  wore  my  silk  new  red 
dress”,  may  seem  a  trifle  less  implausible,  when  juxtaposed 
with 
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“An  old  rich  humorous  lord!” 

Dryden,  “A  Wild  Gallant” — “Names  of  the  Persons”. 

In  a  more  extended  judgment, 

“There  are  still  parts  of  the  world  where 
men  eat  each  other”, 

which  might  be  improved  by  putting  “still”  after  “men”. 

“If  I  didn't  think  you  could  help  me  I  should 
stultify  myself  by  asking  you  to  do  so.” 

Of  possible  solutions  the  most  plausible,  perhaps,  as¬ 
sumes  that,  by  a  rearrangement,  the  condition — meant  to 
bear  on  “asking”— has  been  made  to  bear  on  “stultify”. 
Accordingly,  in  the  restored  arrangement,  “I  should  stultify 
myself  by  asking  you  to  help  me,  if  I  didn't  think  you 
could”.* 

“Regulations  tie  the  mess-officer  down  to  180  varieties 
of  food,  but  all  of  which  he  must  have  on  hand.” 

As  I  interpret,  smallness  (?)  of  permitted  number  is 
antagonized  with  its  required  completeness. 

The  antagonizing  thought-connective  “but”  (“however,” 
“nevertheless”)  immediately  juxtaposes  thoughts  as  wholes, 
which  militates  with  concentration  of  attention  on  a  single 
element  of  thought,  e.  g.  “varieties”. 

This  concentration  is  however  needed  for  successful  op¬ 
eration  of  the  “which” — a  word  intended  to  continue  the 
“varieties”  in  mind,  while  further  elements  of  thought  as¬ 
semble  in  a  fellowship  with  it.  In  other  words  the  “which” 
shall  hold  “varieties”  (already  member  of  initial  thought) 
in  waiting,  to  be  member  of  a  second  thought. 


*There  is  however  room  for  further  comment.  “By”,  which  often  names 
the  causative  relation  (or,  more  feebly,  that  of  means  to  end  as  in  “By  eat¬ 
ing  too  much  he  made  himself  sick”)  may  also  intimate  relation  of  condition 
to  conclusion,  e.  g.  in  “By  eating  too  much  he  would  make  himself  sick” — 
approximately  =  “If  he  ate  etc.”  In  a  word,  the  illustration  embodies  two 
conditions,  as  exhibited  by  “If  I  didn’t  think  you  could  help  me,  I  should 
stultify  myself  (by  asking  =)  if  I  asked  you  to  do  so”  ;  or,  more  simply, 
“asking  you  would  stultify  me” — less  pretentiously,  “asking  would  be  fool¬ 
ish”  ;  for  the  merely  nominated  asking,  is  essentially  as  hypothetical  as  if 
I  said  more  fully  “asking,  if  indeed  I  asked.”  But  “no  man  is  required  to 
depreciate  his  own  mackerel”;  why  not  simply  “If  I  didn’t  think 
I  shouldn’t  ask  .  .  .”? 
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As  a  continuative,  “which”  should  operate  before  the  in¬ 
dividuality  of  what  it  shall  continue  can  be  lost  (or 
“wanes”) — before  thought-sensing  as  a  whole.  Accord¬ 
ingly, 

“of  which,  however,  (instead  of 
“but”)  he  must  have  all  on  hand.” 

If  “tie  down”  means  “tie  up”  (“compel  to  furnish”),  one 
might  write 

“and  all  of  these  he  must  have  on  hand”,  or 
“all  of  these  moreover  he  must  have  on  hand.” 

Rearangement  of  a  single  judgments'  elements  suggests 
the  rearrangement  of  a  judgment-— series  which  occurs  for 
instance  in 

“I  do  not  say  (I)  there  were  not  any  acts;  I  merely  say 
(II)  they  were  not  accused  of  any  acts;  (III)  but,  so  far 
as  the  evidence  brought  against  them  is  concerned,  there  is 
absolutely  nothing  but  charges  about  their  private  opin¬ 
ions.” 

Simplifying  and  restoring  right  (?)  arrangement,  (II) 
They  were  not  accused  of  acts;  (I)  there  may  have  been 
acts;  (111)  but  they  were  charged  with  opinions  only ;  (III) . 

As  the  judgment  was  arranged,  the  “but”  might  advan¬ 
tageously  have  been  replaced  by  “and”,  or  say  “indeed”, 
or — better  still — omitted. 

“Oranges  are  fruits;  these  things  are  oranges; 
therefore  they  are  fruits.” 

The  above  exhibits  what  may  rank  as  rearrangement — 
disarrangement— though  inveterate  and  accepted  by  “the 
general”. 

First  let  meanings  be  established. 

Oranges  are  fruits 

expresses  what  is  unmistakably  expressed  by 

Oranges  are  in  the  species-to-genus  relation*  with 

fruits, 

or 

Oranges  are  included  in  (or  by)  fruits. 


'or  that  of  lower-to-higher  “order” — “family,”  “class.” 
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Stated  otherwise,  the  so-called  “copula”  is  operating  as 
a  virtual  passive  of  “includes”,*  this  latter  word  appearing 
in  the  converse  proposition, 

Fruits  include  oranges. 

Similarly  the  relation  which  obtains  between  “these 
things”  and  “oranges”  is  that  of  individual-to-species : 
the  former  are  included  in  the  latter: 

These  things  are  included  in  oranges. 

To  suggest  the  natural  order  of  the  several  propositions 
quoted,  let  it  be  imagined  that  your  mind  is  for  a  moment 
vacant,  and  that  in  it  now  the  series  for  the  first  time 
forms.  What  starts  it?  Hardly  Oranges  are  fruits;  a 
generalization,  the  result  of  many  previous  experiences — 
a  reminiscence — has  but  little  chance  of  dashing  into  con¬ 
sciousness,  and  stimulating  you  to  further  cerebration. 

On  the  other  hand  an  actual  perception  of  “these  things” 
may  be  assumed ;  and  the  perception  of  these  things  which 
so  resemble  other  well-known  things,  can  hardly  fail  to 
bring  the  latter  into  mind;  “association”  operates;  you 
recognize  that  these  belong  with  those — are  in  their  class: 
“these  things  are  oranges”.  That  “oranges  are  fruits”  is 
then  an  after-thought. 

Now,  putting  meanings  in  the  place  of  quoted  words,  if 
these  things  are  included  in  oranges;  and  if  oranges  are 
included  in  fruits;  that  is,  if  these  things  are  included  in 
what  is  itself  included  in  fruits;  most  plainly  a  mere  short¬ 
cut  reaches  these  things  are  themselves  included  in  fruits — 
more  strictly  sub-included;  cumulatively  included;  rela¬ 
tions  of  inferiority  are  superseded  by  the  one  relation  of  in¬ 
terior  inferiority :  these  things  are  fruits. 

Of  the  mental  operations  thus  arranged  it  may  at  least 
be  said  that  they  are  easy.  Whether  an  arrangement  in 
another  order  can  be  chosen,  may  be  questioned. 

To  call  upon  Geometry  to  guide  us,  given  this, 


■"See  “Passive  Voice”  p.  7. 
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if  you  propose  to  deal  with  the  positions  of  the  rhombus, 
square  and  circle,  you  will  probably  begin  at  one  end  of  the 
series  and  proceed  consecutively  to  the  other.  You  will 
hardly  start  in  the  middle  and  work  both  ways  in  succes¬ 
sion. 

To  appeal  to  algebraic  guidance,  in 
a<(b  b)<c 

the  shortcut  is  again  effected:  two  inferiority  relations 
are  displaced  by  one  relation  of  inferior  inferiority ; 
a<(b  b)<c  indeed  leads  automatically  to  a<c;  but 
b<(c  a)<b  leads  automatically  nowhere*. 

Under  stimulus  of  illustrations  just  exhibited,  the  initial 
quoted  sentence  calls  for  re-examination.  That  the  think¬ 
ing-order  (thought-arrangement)  seemingly  recorded  by  it 
is  not  only  difficult,  but  also  far  from  natural,  has  been  sug¬ 
gested.  That  it  also  is  at  least  improbable,  may  be  revealed 
by  therefore** — -or  “because  of  that”,  “as  its  result”  or  “for 
that”-— see  “Thought-connectives,”  p.  8.  In 

“Oranges  are  fruits;  these  things  are  oranges; 
therefore  they  are  fruits” 


*  Thus  again,  to  leave  the  study  for  the  open  air,  suppose  that  you  are 
walking,  from  e.  g.  sea-level,  up  a  hill.  You  reach  a  higher  level  and,  from 
that,  a  higher  still.  Your  final  level  is  above  the  first.  Your  ‘'muscular 
sense”  unaided  settles  that.  You  need  no  reasoning.  You  do  not  even  need 
to  look.  But  if  you  wish  to  see  the  space-relations  of  the  different  levels, 
probably  you  will  look'  from  last  to  second,  and  from  that  to  first,  and  thus 
establish  two  relations  of  superiority:  or  (letting  a  pair  of  part-including 
views  give  way  to  a  single  whole-including  view)  you  will  establish  one  re¬ 
lation  only — of  superior  superiority.  Or  will  you  start  your  seeing  at  the 
middle  level  and  look  down?  If  so,  be  careful  not  to  follow  backward  with 
your  second  looking,  from  the  middle  to  the  top,  but  run  your  glance  from 
top  to  where  you  stand,  or  you’ll  reverse  your  last  relation.  To  make  sure, 
you’d  better  climb  up  for  your  second  look. 

**  That  “therefore”  strictly  is  unjustifiable  was  noted  on  p.  274.  As  reen- 
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the  last  four  words  amount  to  “they — these  things — are 
fruits  because  of  that”.  Because  of  what?  One  might  sup¬ 
pose  “because  of  being  oranges”,  the  latest  mentioned  of 
the  premises.  But  actually  “therefore”  forces  also  a  re¬ 
thinking  of  the  prior  premise,  “oranges  are  fruits”.  Both 
the  premises  are  indispensable  to  the  conclusion.  Thought 
in  full  may  be  presented  thus:  Oranges  are  fruits;  these 
things  are  oranges;  because  of  these  things  being  oranges 
which  are  fruits  (or  being  that  which  oranges  are)  these 
things  are  fruits.  That  is,  in  the  meaning  of  the  quoted 
sentence  premises  do  follow,  after  all,  the  proper  order, 
save  for  the  preliminary,  quite  unnecessary  cart-before- 
the-horse  announcement  of  the  premises  in  reverse  order. 

Rearrangement,  even  when  it  does  not  cause  inevitably 
a  misunderstanding,  may  creat  an  opportunity  for  it. 

Suppose,  for  instance,  Jackson  has  confirmed  my  ex¬ 
pectation  that  a  given  emergency  would  find  him  off  his 
guard.  If  now  I  write 

“He  wasn’t  on  his  guard  as  I  expected”, 

I  have  so  achieved  my  thinking  that  it  does  not  strain  at  all 
the  expressional  powers  of  speech.  My  thought  is  rational, 
expressible  and  actually  expressed — moreover,  easily  un¬ 
derstood  as  I  intend.  But  it  may  also,  and  with  equal  ease, 
be  understood  as  I  do  not  intend.  You  might  imagine  I 
expected  that  he  would  be  on  his  guard.  Arrangement  is 
inadequate,  and  may  as  well  be  ranked  as  disarrangement. 
Accordingly,  I  rearrange  my  thought  and  write  “As  I  ex¬ 
pected,  Jackson  was  not  on  his  guard.”  Figuratively  re¬ 
garding  language  as  a  channel  for  the  flow  of  thought,  I 
rank  my  first  expression  as  a  satisfactory  outlet  for  my 
mind,  but  not  a  satisfactory  inlet  to  your  own,  although  if 
uttered  (even  punctuated)  carefully,  “He  wasn’t  on  his 
guard” — as  I  expected”  would  presumably  be  understood 
correctly,  and  is  somewhat  more  emphatic. 


forcement — to  discriminate  more  carefully  than  in  “Connectives”  pp.  35  and 
46 — let  the  following’  serve: 

My  left  leg  is  longer  than  my  right ; 
therefore  (?)  my  right  is  shorter  than  my  left; 
better,  “accordingly”  or  “conversely”-— or,  better  still,  “in  other  words”  or 
“otherwise  regarded."  Analogously 

John’s  mother  and  Henry’s  mother  are  sisters; 

therefore  (?)  John  and  Henry  are  cousins.  See  also  p.  442. 
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“The  local  daily  announces  ^  that  Brown  says  ^  he 
will  vote  A  for  Jones;  but  I  don't  believe  it." 

As  arranged  my  illustration  does  not  tell  you  what  I  don't 
believe,  which  might  be  the  announcement  as  a  whole, 
Brown's  saying,  or  his  voting  for  Jones.  According  to  the 
meaning,  the  correct  arrangement  would  be  reached  by 
introducing  “But  I  don't  believe  it"  as  directed  by  one  of 
the  carets. 

As  far  too  good  to  relegate  to  an  Appendix,  let  the  follow¬ 
ing  artistic  bit  of  verbal  juggling  enter  here,  though  not 
perhaps  illustrating  the  present  topic  only. 

The  village  poet,  crossed  in  love  and  suicidally  inclined, 
is  savoring  in  advance  the  details  of  the  tragedy, 

“There  was  a  gloomy  pleasure  ....  in  mentally 
sketching  the  ‘Lines  written  in  Despair'  which  would 
be  found  in  what  was  but  an  hour  before  the  pocket 
of  the  youthful  bard"  (Gifted  Hopkins,  victim  of  a 
hopeless  passion). 

— Holmes,  The  Guardian  Angel,  p.  240. 

What  was  but  an  hour  before  a  pocket,  doubtless  would 
remain  a  pocket,  and  the  pocket  of  (the  coat-— or  trousers?) 
of  its  ante-mortem  owner.  What  would  change  is  obvious¬ 
ly  the  poet. 

That  the  subtle  humorist  was  himself  at  fault,  I  do  not 
seriously  imagine.  I  hesitate,  however,  to  conjecture  which 
of  several  possible  absurdities  he  meant  us  to  enjoy  in  the 
poet's  mental  picture.  For  what  happened  might  be  mere¬ 
ly  change  in  order  of  the  words  “which  would  be  found  in 
the  pocket  of  what  was,  but  an  hour  before,  the  youthful 
bard"— accordingly  a  sentence  disarrangement.  Or  the 
words  might  be  intended  in  the  given  sequence,  the  result¬ 
ant  syntax  being  actual,  but  unfaithful  to  the  architecture 
of  the  poet's  thought— the  sentence  being  then  reorganized. 
Or  thought  itself  may  be  at  fault :  the  judgment  may  have 
been  reorganized.  Self-sympathy,  thus  mocked  by  wit,  is 
treacherous  material  for  language-study. 

Rearrangement  which  suggests  reorganizing. 

Sometimes  rearranging  seems  to  overlap  reorganizing 
(next  to  be  examined),  though  more  probably  it  merely  is 
uncertain  which  of  the  two  is  really  operative.  Thus,  in 
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“ Johnson  is  believed  by  all  to  be  honest”, 

what-is-believed  presumably  is  Johnson's  being  honest;  or, 
in  other  words,  that  he  is  honest;  or,  more  unconvention¬ 
ally, 

Johnson  to  be  honest  is  believed  by  all, 
which  corresponds  exactly  to  the  active 
All  believe  him  to  be  honest. 

Thus  regarded,  what  has  happened  is  a  rearrangement  pure 
and  simple. 

But  there  is  a  tendency  to  rank  this 
“Johnson  is  believed  by  all  to  be  honest” 

with,  for  instance, 

Johnson  is  urged  by  all  to  be  honest, 

*  which  exactly  corresponds  (to  make  the  figurative  think¬ 
ing  vivid)  to 

All  urge  (or  push)  him  to  (in  the  sense  of  toward) 
be  honest. 

In  this  the  “him”  (or  Johnson)  is  alone  the  object  of  the 
urging,  “to  be  honest”  bearing  then  adjunctively  on  “urge”. 
Analogously  some  apparently  consider  “Johnson”  as  ex¬ 
clusively  the  subject  of  the  “is  believed”,  and  rank  the 
“to-be-honest”  as  adjunctively  (or  somehow  otherwise) 
a  factor  of  the  vaguely  understood  “believed  to  be  honest” 
— which  is  out  and  out  reorganziing. 

See  also  “Hybrids”,  p.  162. 

(dd)  Reorganization 

In  Martin  Chuzzlewit  (Chapt.  46),  quoting  Mr.  Chuffey 
as  inquiring  “Who's  lying  dead  upstairs?”,  Mrs.  Gamp  al¬ 
leges 

“Such  was  his  Bible  language”. 

Now  the  Bible — fide  the  Concordance — uses  no  such  lan¬ 
guage  ;  and  the  style  is  not  conspicuously  biblical.  Appar- 
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ently  the  only  element  (of  thought  expressed)  with  which 
the  Bible  readily  associates,  is  her  veracity,  as  in  e.  g. 

Honest  to  goodness  I 

True  as  gospel  L  that  is  what  he  said. 

Upon  my  honor  j 

Accordingly  an  element  which  ought  to  be  adverbial  to 
“was”,  in  Mrs.  G’s  reorganizing  has  become  a  virtual  ad¬ 
jective  with  “language”.  In  other  words  an  adjunct  has 
been  shifted. 

When  done  discreetly,  adjunct-shifting  has  a  recogniz¬ 
able — a  recognized — poetic  value,  as  for  instance  in 

“The  hermit  ate  his  lonely  bread”, 

which  poses  even  food  in  sympathy  with  Man. 

Per  contra — as  a  needless  danger  signal  I  suggest  the 
shift  for  instance  from 

The  hermit  ate  his  appetizing  food, 
to 

The  appetizing  hermit  ate  his  food, 
or,  similarly  reached, 

The  tramp  demanded  impudent  pudding. 

By  seeing  such  a  signal,  Gen.  Scott  (of  Mexican  distinc¬ 
tion)  might  have  escaped  a  storm  of  ridicule  for  writing 

“I  ate  a  hasty  plate  of  soup.” 

The  haste  presumably  was  that  of  eating  (or  his  own),  and 
not  that  of  the  soup  or  plate  thereof ;  though  charity  might 
have  read  the  “hasty”  in  the  sense  of  “hurried”  (eaten  in 
a  hurry). 

Double  adjunct-shifting  (or  exchange  of  places  by  two 
adjuncts)  naturally  would  incur  still  greater  danger;  e.  g. 

The  mocking  shadow  of  a  gnarled  old  oak; 

The  gnarled  old  shadow  of  a  mocking  oak. 

The  piebald  pony  of  my  Presbyterian  friend; 

The  Presbyterian  pony  of  my  piebald  friend. 

Meddling  with  the  adjunct  often  takes  the  form  of  in¬ 
terchanging  term  and  adjunct— commonly  a  first  or  last 
term  and  its  adjective. 
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In  many  cases  the  result  is  not  of  much  importance.  In¬ 
dividuals  suggested  by  for  instance 

“Gluttonous  fools”  and  “Foolish  gluttons” 

ordinarily  would  be  the  same;  and,  in  a  more  extended 
form, 

“The  farmers  who  are  Baptists” 
are 

“The  Baptists  who  are  farmers.” 

But,  when  the  adjunct  is  a  prepositional  phrase,  the  in¬ 
terchange  is  sometimes  not  so  fortunate. 

“A  score  of  apples” 

gives  the  number  greater  prominence  than  what  is  num¬ 
bered. 

“Twenty  apples” 

probably  would  as  a  rule  be  truer  to  the  thought-perspec¬ 
tive.  For 

“A  yard  of  ribbon” 

English  seems  to  offer  no  available  alternative,  though 
“Ribbon  a  yard  long” 

may  represent  respective  prominences  of  ideas  more  exactly : 
if  I’m  asking  for  the  ribbon  at  a  dry-goods  counter,  what 
presumably  predominates  in  thought  is  what  I  want;  how 
much  I  want  is  secondary. 

Similarly  such  expressions  as 

“A  multitude  of  men”, 

“A  ton  of  coal”, 

“An  acre  of  land”, 

“A  peck  of  apples”, 

seem  to  put  the  cart  before  the  horse :  “a  peck  of  winter 
apples”,  if  contrasted  with  “a  winter  peck”,  suggests  what 
usually  dominates  in  thinking.  In  these  unimportant  cases 
it  might  be  contended  that  e.  g.  “a-score-of”  is  intended  ad¬ 
ject  ively  as  a  synonym  of  “twenty”. 

When  the  interchange  occurs  in  so  to  speak  the  opposite 
direction,  the  occasional  embarrassment  is  hardly  neglig¬ 
ible;  thus 
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The  absence  of  his  mother  worries  him 
His  mother’s  absence  worries  him 

by  placing  absence  in  the  mental  foreground  indicates  that 
failure  to  be  present  (though  presumably  her  presence  is 
expected)  is  the  cause  of  worry.  What  e.  g.  has  happened 
to  her?  But 

“His  absent  mother  worries  him”, 

by  placing  her  now  in  the  foreground,  nominates  her  and 
her  personality — her  eccentricities?— -as  cause  of  his  anx¬ 
iety,  and  might  provoke  the  query  “Is  the  lady  misbehav¬ 
ing?” 

Similarly,  using  now  a  well-known  illustration,  answering 
your  question  why  I  didn’t  call  on  you,  I  say 

“The  short  time  at  my  disposal  prevented  my  calling”, 
to  which  perhaps  you  will  object  that  time — no  matter 
whether  short  or  long — is  inconceivable  as  cause  or  counter¬ 
cause  (i.  e.  prevention)  of  an  action  or  inaction.  But 
sufficiency  of  time  provides  at  least  an  opportunity  for  ac¬ 
tion;  and  an  insufficiency — a  given  shortness — failing  to 
provide  an  opportunity,  may  figuratively  be  posed  as  caus¬ 
ing  inactivity.  In  short,  except  by  virtue  of  its  length  or 
shortness,  time  is  foreign  to  causation.  Better  then 

The  shortness  of  the  time  .... 

In  the  thinking  of  the  undeveloped  mind,  the  body  tends 
to  rob  the  body-member  of  the  leading  place  which  may  be¬ 
long  to  it  in  thought-perspective.  For  instance,  given  that 
the  falling  of  a  cow  results  in  breakage  of  her  leg,  I  find 
it  difficult  to  think  as  indicated  by  “The  leg  of  the  cow  was 
broken” ;  and  I  substitute  the  less  exact  “The  cow  broke  her 
leg”.  But  wishing  to  forestall  suspicion  that  she  culpably 
inflicted  injury  upon  herself  (compare  malingering  and 
mayhem) ,  I  develop  “suffered  a  breakage  of  the  leg”.  But 
now  another  influence  comes  into  play:  the  person,  even 
thing,  that’s  implicated  in  an  act— -the  object  this  time — 
tends  to  put  the  action  in  the  background,  and  I  say  “She 
suffered  a  broken  leg” ;  and,  striving  now  to  further  “mend 
the  jape”,  I  pass  from  “suffered”  to  “experienced”,  “in¬ 
curred”,  “encountered”,  not  content  until  I  reach  the  journ¬ 
alistic 
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“met  with  a  broken  leg”, 

of  which  I  beg  you  to  appreciate  the  awesomeness  by  pic¬ 
turing  a  fractured  limb  thus  ambushing  a  peaceful  bovine 
wandering — or  mayhap  boldly  striding  (?)  skipping  (?) 
hopping  (?),  somehow  or  other  achieving  a  sinister  ap¬ 
proach. 

Similarly,  learning  that  in  Monday’s  game 

“The  captain  of  the  foot-ball  team  received  a  broken 
nose”, 

politeness — even  natural  curiosity — suggests  to  you  the 
query  whence  it  came,  from  whom  etcetera;  verbum  sap. 

Analogously,  almost  while  I  write,  I  learn  that  one  of 
our  soldiers  at  the  front 

“received  a  hole  through  the  ear”, 

and  am  perplexed,  not  only  by  reception  of  a  hole,  but  even 
more  by  the  transportation-problem. 

Returning  for  a  moment  to  the  injured  animal,  I  note 
that  Man  is  commonly  accorded  more  conspicuousness  in 
thought  than  other  creatures.  If  the  cow  belongs  to  farmer 
Tompkins,  the  narration  of  her  accident  may  be  expected 
to  install  the  farmer  in  the  foreground  of  the  thought- 
perspective;  not  then  Farmer  Tompkin’s  cow,  etc.”,  but 
“Farmer  Tompkins  had  a  cow  fall  down  and  break  her  leg”. 
(Compare  pp.  380  and  396).  The  ambiguous  “had”  is  pos¬ 
sibly  a  bit  unusual,  though  not  without  a  precedent,  e.  g. 
“He  had  a  tree  fall  down  on  him” ;  and  one  should  be  pre¬ 
pared  for 

Tompkins  had  a  cow  meet  with  a  broken  leg 

— by  no  means  an  implausible  expressional  achievement. 

To  examine  all  the  kinds  of  term-and-adjacent  inter¬ 
change — especially  in  more  extended  thought — is  hardly 
necessary ;  but  it  may  be  useful  to  observe  this  operation  in 
the  case  of  mid-term  and  its  adjunct — i.  e.  verb  and  adverb; 
thus, 

“On  leaving  the  train  I  proceeded  to  look  for  my 
baggage”. 
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Now  proceeded  merely  indicates  a  going  to  what  shall  be, 
and  is  no  more  worthy  of  its  prominence  than  coming  from 
what  has  been  a  conception  thus  expressible : 

On  leaving  the  train  I  succeeded  to  look  for  my  bag¬ 
gage;  i.  e.  from  the  leaving  (after  it)  I  came  to 
looking. 

subsequence,  whichever  way  conceived,  should  be  subordin¬ 
ate  to  what  is  subsequent;  i.  e.  the  dominating  act  of  look¬ 
ing,  as  was  doubtless  recognized  by  the  little  girl  who  said 

“I  proceedingly  looked  etcetera”, 

which  better  indicates  the  actual  thought  perspective, 
though  in  later  years  she  would  presumably  have  said  with 
more  conventionality 

“I  looked  at  once”  or  “next”. 

Obviously  opportunities  for  a  reorganizing  are  abundant ; 
even  when  the  judgment-elements  are  few.  To  illustrate 
one  of  its  more  common  variants.  “He  ended  by  speaking” 
is  in  French  an  ordinary  substitute  for 

Finally  he  spoke 

or,  better  still, 

At  last  he  spoke, 

there  being  in  the  actual  cases  often  no  suggestion  of  begin¬ 
ning  or  continuing,  to  prepare  the  way  for  ending.  There 
has  been  indeed  a  preexisting  silence;  also  it  has  ended. 
But  the  speaking  is  a  vastly  more  important  matter,  and 
may  claim  a  more  conspicuous  recognition  than  the  silence¬ 
ending-— feebly  intimated  by  “at  last”. 

In  this  case,  then,  ideas  properly  expresed  by  verb  and 
adjunct-— “spoke”  and  “finally”  (or  endingly) — in  French 
have  taken  each  the  other’s  place. 

As  further  illustration,  starting  with 

I  hope  he  isn’t  ill, 

one  passes  readily  to  the  impersonal 

It  is  hoped  that  he  isn’t  ill, 
which  Germany  commonly  remodels  into 
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“Er  is  hoffentlich  nicht  krank” 

(He  is  hope-ably  not  ill)  ; 

that  is,  the  subject — “It”  or  “that  he  isn't  ill”— becomes 
the  back-bone  of  the  judgment,  while  the  last  term  “hoped” 
is  made  to  serve  adverbially. 

More  commonly 


becomes 


I  hope  he  is  not  ill 
I  do  not  hope  that  he  is  ill 


or,  word  for  word, 

I  will  not  hope,  etc. 
“Ich  will  nicht  hoffen ;” 


that  is,  the  negative  adjunct  breaks  away  from  the  depend¬ 
ent  verb,  and  joins  the  principal. 

So  too,  in  answer  to  the  order 

Separate  those  fighting  tigers, 

I  am  sure  to  substitute  the  usual 


I  don’t  wish  to 


for  the  much  more  genuine 

I  wish  not  to  (separate  them) . 

Somewhat  thus  the  small  boy  sought  to  “save  his  face”, 
explaining  that  he  wasn’t  afraid  to  look  at  the  bugbear,  but 
he  didn’t  like  it. 

To  illustrate  more  extensive — more  delirious — reorganiz¬ 
ing,  a  few  more  quotations  may  be  adequate. 

“Are  students  required  to  do  too  little  work?” — from 
the  questionnaire  of  a  University  “Survey”. 

With  “to  do  too  much”  in  mind,  the  cited  question  invit¬ 
ed  the  answer  “Not  at  all.  They  do  too  little  of  their  own 
accord”. 

What  the  writer  of  the  question  probably  intended  might 
have  been  successfully  expressed  by 

“Is  the  work  required  of  the  students  insufficient?” 

“Too  little”  also  may  have  been  intended  as  the  adjunct 
of  “required”,  thus : 
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Are  students  insufficiently  required  to  work? 
or  as  the  predicate,  as  in 

Is  the  requirement  of  student  work  too  little? 

“The  carriage  of  the  infanta  (female  offspring,  daughter 
— in  particular  the  daughter,  royal  daughter,  or  Crown 
Princess  of  Spain)  was  overturned.,, 

Translated  by  a  German  daily,  the  above  was  thus  trans¬ 
mogrified  : 

“The  royal  baby-carriage  was  overturned”. 

“Carriage  of  the  daughter  (misinterpreted  as  baby)” 
is  compounded  into  baby-carriage ;  “royal”  shifts  from 
“daughter”  to  the  compound. 

Under  the  title  “Raising  Fish  in  Old  Canals”,  a  journ¬ 
alist  announces  that  the  ample  space  afforded  offers  to  the 
cannibalistic  species 

“opportunities  of  obtaining  food  other  than  each  other”. 

This  expression  possibly  was  mainly  reached  by  mere 
unfortunate  rearrangement*  (of  the  sentence  rather  than 
the  judgment) — say  of 

Opportunities  for  each  to  obtain  (or  “of  obtaining”) 
food  other  than  the  other. 

But  the  quoted  line  appears  to  have  intended  (and  most 
positively**)  that  we  should  associate  the  reciprocity  with 
“food” — a  mental  trick  that’s  rather  difficult  to  turn;  for, 
while  a  precedent  for  a  reciprocal  or  mutual  eating  is  af¬ 
forded  by  the  Kilkenny  cats,  reciprocal  “eats”  presents — 
to  say  the  least  of  it — an  unfamiliar  connotation,  combina¬ 
tion,  plexus  of  ideas. 

As  in  other  cases  noted,  I  suspect  a  dim  conception,  as  in 
the  “einander”  of  the  Germans,  which  the  writer  heed¬ 
lessly  imagines  to  be  capable  of  shifting  its  association  from 
the  eating  to  the  eaten.  What  is  eaten  without  intereating, 
thus  becomes  a  non-reciprocal  food. 


*With  a  shifting-  from  infinitive  to  “ing”  form  of  the  verbal  substantive, 
and  with  ellipsis  of  a  rather  necessary  “for.” 

**Food  “other  than”  this  or  that  is  obviously  food  which  differs  from  or 
simply  isn’t  this  or  that.  This  “food”  then,  isn’t  “each-other” — or  is  not  of 
the  each-other  kind. 

24 
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Analogously,  of  two  peoples,  one  may  read  in  a  leading 
weekly 

“It  is  not  each  other  who  are  their  enemies”, 

Evolution  of  a  plural  from  a  singular,  as  necessary  pre¬ 
paration  for  “each  other”,  e.  g.  in  “The  two-headed  lady 
is  talking  to  each  other”,  was  examined  on  p.  352.  Fur¬ 
ther  it  may  be  observed  that  in  this  illustration  serious 
reorganizing  has  begun.  The  lady  plainly  enough  is  talk¬ 
ing,  each  of  (her  or  ultimately)  them  to  the  other.  But  “to 
each  other”  (instead  of  “each  to  other”)  has  largely  lost  the 
individuality  of  its  constituent  ideas,  and  the  distinctness 
of  their  organizing.  Such  degeneration,  worse  in  German, 
led  to  the  excessive  and  abnormal  using  of  “einander”. 
This  however  and  our  own  “each  other”  usually  do  well 
enough,  as  in  e.  g.  The  United  States  and  Chile  must  develop 

“a  greater  knowledge  of  each  other’s  national  spirit”, 
though  “develop,  each,  a  greater  knowledge  of  the  other’s 
spirit”  is  more  rational. 

But  sometimes  far  too  much  is  asked  of  the  “einander” 
and  the  virtually  fused  “each  other”,  as  for  instance  in 

v 

“The  disputants,  I  ween, 

Rail  on  in  utter  ignorance 
Of  what  each  other  mean”. 

As  “mean”  suggests  a  plural  subject,  it  is  natural  to  par¬ 
aphrase  the  illustration’s  last  four  words  by  “what  they, 
each  for  the  other,  mean  (to  say)” — what  they,  each-for- 
the-other-wise,  mean — “what  they  reciprocally  intend”, 
which  in  the  illustration  is  reorganized  as  if  “each  other” 
somehow  could  express  what  is  expressed  by  “the  opinion¬ 
exchanging  disputants”. 

“Some  think  the  President  using 
wine  will  be  a  dangerous  precedent”. 

A  rather  tedious  exhibition  of  the  difference  between 
the  verbal  noun  and  verbal  adjective  (see  “Hybrids”,  pp. 
190,  198  et  al.)- — a  difference  often  overlooked,  and  masked 
by  ranking  both  as  participles — would  be  indispensable,  if 
one  would  demonstrate  the  falsity  of  thought-perspective  in 
this  illustration.  But  for  demonstration  it  may  be  enough 
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to  substitute  the  simple  observation  that  the  President  may 
create  “a  dangerous  precedent”  or  set  a  dangerous  example, 
or  be  conceived  as  a  dangerous  example-giver  (or  exem¬ 
plar)  ;  but  the  man  himself  who  “uses”  is  no  more  a  prece¬ 
dent  than  what  he  uses.  It’s  the  using  that  will  strictly 
be  the  precedent,  as  properly  expressed  in  “the  President’s 
use  of  wine,  et  cetera”,  or  the  unfortunately  much  ignored 
“the  President’s  using  (of)  wine”.* 

“Johnson  said  he  was  older  than  he  was.” 

Suspicion  of  his  illustration  may  be  roused  by  the  sug¬ 
gestion  of  denied  that  he  was  younger  than  he  was.” 

The  sentence  of  this  type  in  many  languages  is  tolerated, 
is  preferred  to  other  more  exact  expressions — even  causes 
them  to  be  forgotten.  Yet,  as  some  examination  may  re¬ 
veal,  it  is  extremely  tortuous  and  even  so  distorted  as  to 
contradict  the  very  facts  with  which  it  deals. 

The  intention  of  this  sentence,  clearly  shown  by  “than”, 
is  a  comparison  of  two  unequal  terms,  a  recognition  that 
the  one  exceeds  the  other.  The  terms  compared  are  ob¬ 
viously  a  stated  age  and  an  actual  age.  Avoiding  final 
circumlocution  and  initial  circum-cerebration,  I  might  say 
with  absolute  exactness 

(1)  Johnson’s  stated  age  exceeds  his  actual  age. 

But,  being  little  skilled  in  the  manipulation  of  ideas,  I 
am  quite  unequal  to  a  mode  of  thinking  so  direct.  For  me 
“the  longest  way  ’round  is  the  shortest  way  home”  and  is 
so  for  the  reason  that,  although  my  mental  stage  is  set  for 
Johnson’s  age  as  leading  occupant,  the  man  himself — whom 
possibly  I  know,  with  whom  I  may  be  implicated — more  ap¬ 
peals  to  me,  much  more,  than  any  mere  abstraction  e.  g. 
“age”.  Accordingly  he  steps  in  thought-perspective  to  the 
front,  and  the  remaining  judgment-elements  begin  a  game 
of  puss-in-the-corner  somewhat  thus: 


*1  say  unfortunately,  for  our  language  does  not  always  offer  a  convenient 
substitute,  like  “use”  (the  noun)  for  the  in  every  case  available  verbal  sub¬ 
stantive  in  “ing.”  E.  G.  “I  do  not  like  his  peeping  under  every  bonnet  or 
his  listening  at  every  door.”  “I  have  some  hope  of  his  learning  wisdom 
from  his  follies.”  “I  was  surprised  by  his  being  dead  before  I  could  arrive.” 
“Surprised  by  him  etc.”  would  indicate  activity  on  his  part,  somewhat 
problematic. 

The  interpretation  of  “using”  as  an  infinitive  impresses  me  as  “reading 
in”  of  a  familiar  thought-construction,  to  supply  the  vacant  place  of  one 
almost  forgotten. 
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Johnson,  being  now  the  subject  of  my  proposition,  calls 
for  a  statement  in  regard  to  him;  and,  since  his  age  is  so 
important,  it  would  be  preeminently  natural  to  put  it  that 
he  has  an  age,  is  of  an  age,  is  old — or  even  older  in  state¬ 
ment  than  in  fact;  for  I  am  vaguely  aware  that  stated  age 
is  what  I  am  comparing. 

But  his  stating  (or  his  saying)  being,  as  it  is,  an  action, 
is  more  lively  than  a  status,  e.  g.  of  superiority  in  age  (su¬ 
perior  age)  ;  and  mental  prominence  of  stated  versus  actual 
age  is  also  influential.  It  is  hardly  then  surprising  that 
the  liveliness  and  prominence  of  “saying”  bring  it  also  to 
the  front,  in  line  with  “Johnson”.  Accordingly 

(2)  Johnson  said  he  was  old, 

in  which  the  usual  “tense-attraction”  substitute  for  “is” 
an  often  more  or  less  midleading  “was”. 

It  surely  now  is  time  for  something  to  be  doing  toward 
a  realizing  of  my  age-comparing  purpose.  This  comparing 
I  express  at  first  as  accurately  as  I  can,  unfortunately  at 
excessive  length: 

(3)  He  said  he  was  old  to  a  degree  exceed¬ 
ing  the  degree  to  which  he  was  actually  old. 

Resuming  the  results  of  previous  investigation  (Pro¬ 
nouns  p.  74  and  Hybrids  pp.  155  and  202)  I  observe  that, 
just  as  in  “She  sang  ear-splittingly”  the  last  word  takes  an 
object,  operating  at  the  same  time  as  an  adverb,  so  “exceed¬ 
ingly”  may  operate  adjunctively  with  “old”  while  verbally 
(or  participially)  governing  as  object  “the  degree”.  Ac¬ 
cordingly  “to  a  degree  exceeding”  may  be  superseded  by 
“exceedingly”,  as  in 

(4)  He  said  he  was  old  exceedingly  the  degree  etc. 

Moreover  “old  exceedingly”  may  mean  no  more  than 
“older”,  which  I  put  in  place  of  it,  maintaining  scrupu¬ 
lously  all  its  governing  power ;  and  thus  I  reach 

(5)  He  said  he  was  older  (=old  exceedingly) 
the  degree  to  which  he  was  actually  old. 

In  further  effort  to  establish  values  I  am  even  more  com¬ 
pletely  left  to  my  own  devices,  no  one  having  thus  far  told 
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me  what  is  meant  by  “than”.  However,  many  rank  it  as 
accusative  of  “that”  (compare  the  Latin  quam).  Now 
“that”  may  have  the  value  of  “that  which”— as  e.  g.  in  “I 
am  that  I  am” — and  is  imaginable  in  the  sense  of  “the  de¬ 
gree  to  which”  or  “which”  (without  a  “to”),  because  this 
“which”  may  also  be  accusative— this  time,  of  measure. 
At  least  in  some  way,  be  it  any  other  way  that  you  prefer, 
it  is  apparently  the  meaning  of  the  last  excessively  pro¬ 
tracted  sentence  (5),  that  is  expressed  by 

“Johnson  said  he  was  older  than  (=  old  ex¬ 
ceedingly  that  which)  he  was  (actually  old) .” 

The  “actually”  is  omitted;  for  its  force  will  be  sufficiently 
exerted  by  an  emphasis  of  “was”.  The  final  “old”  more¬ 
over  also  is  omitted,  being  readily  understood,  although  in 
French  its  meaning  is  exhibited  by  “le”  or  “T  ”  =  “it”  or 
“that”  or  “old”.  Accordingly 

“Johnson  said  he  was  older  than  he  was.” 

The  previously  intimated  tortuousness,  or  indirectness  of 
the  thinking  registered  by  this  expression,  seems  to  be  suf¬ 
ficiently  established  when  we  juxtapose  it  with  “His  stated 
age  exceeds  his  actual  age”.  Its  contradiction  of  the  facts 
with  which  it  deals  appears  as  follows. 

“Johnson  said  he  was  old”  might  be  regarded  as  im¬ 
puting  to  him  the  announcement  (in  direct  quotation)  “I 
am  old”.  Analogously  “Johnson  said  he  was  older  than  he 
was”  would  naturally  be  regarded  as  an  imputation  of  the 
statement  “I  am  older  than  I  am”.  Waiving  the  absurdity 
of  this,  I  note  however  that  it  seems  to  start  us  on  the  trail 
of  actual  occurrences. 

Something  doubtless  Johnson  said  about  his  age,  presum¬ 
ably  no  more  than  e.  g.  “I  am  forty-six  years  old”.  I,  on 
the  other  hand,  who  have  read  the  entry  of  his  birth  in  the 
records  of  his  native  place,  know  better,  e.  g.  that  he  is 
only  forty-four — and  hence  available  for  military  service. 

The  terms  between  which  the  comparison  is  made  are 
what  he  said,  and  what  I  know.  You  may,  I  think,  with 
usual  certainty  “deduce”  that,  in  the  quoted  illustration,  I 
alone  have  made  comparison  between  these  terms  or  any 
others. 
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Lest  the  above  should  seem  to  register  a  merely  individ¬ 
ual  hostility  to  usage,  this  may  serve: 

She:  “You  know,  Mr.  Jones,  I  thought  you  much  older 
than  you  are.” 

He :  “Oh,  no ;  not  a  bit,  I  assure  you.” 

It  would  however  hardly  be  expedient  to  attempt  a  re¬ 
formation  of  the  cited  usage.  It  is  universal  and  appar¬ 
ently  without  a  rival,  now  or  in  the  past.  As  it  employs 
only  words  of  maximum  simplicity,  a  substitute  would 
seem  pretentious — accuracy,  painful. 

“It  is  curious  how  many  critics  there  are  (who 
have  access  to  sources  of  information  which  are 
denied  to  Secretary  Baker.)” 

— from  a  notably  high-grade  daily. 

The  peculiarity  of  this  quotation  is  suggested  by  the 
question  “what  is  curious?”  The  constituents  of  a  proper 
answer  doubtless  are  presented  by  “how  many  critics  there 
are”;  but  obviously  this  aggregation  is  not  rightly  organ¬ 
ized  to  serve  as  answer  to  or  factor  of  the  illustration.  On 
the  other  hand  “That  there  are  (very)  many  critics”  might 
be  satisfactorily  used  in  either  function;  for,  as  ordered 
by  the  introductory  “That”,  the  following  virtual  sentence 
meets  requirements  by  operating  as  a  unit — as  a  substan¬ 
tive. 

The  constituents  of  “How  many  critics  there  are”  must 
somehow  also  functionate  together  as  a  substantive;  and 
this  may  be  accomplished  by  presenting  one  of  them  as  sub¬ 
stantive,  and  fastening  the  others  to  it  as  its  adjuncts,  pri¬ 
mary  and  secondary.  Which  constituent,  then,  would  best 
begin  the  chain  ?  “There  are”  may  be  omitted,  as  announc¬ 
ing  that  existence  which  may  usually  be  assumed  of  what  is 
named  by  any  substantive. 

To  juggle  a  bit  with  quoted  phraseology,  it  doesn't  seem 
to  be  the  critics  that  are  dominently  curious;  it  isn't  quite 
their  many-ness;  it  is  the  how-ness  of  their  many-ness — 
in  plainer  terms,  the  greatness  of  the  number  of  the  critics. 
But  the  stiff  formality  of  this  expression,  accurate  though 
it  be,  might  lead  one  to  .prefer 
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The  number  of  the  critics  is  curiously  (singularly) 

great. 

De  jure:  A  pipe  in  the  cellar  is  leaking; 

De  facto :  “There’s  a  pipe  in  the  cellar,  and  it’s  leaking” ; 
which  expands  the  subject-phrase  “a  pipe  in  the  cellar” 
into  a  self-sufficient  statement.  What  is  left  of  the  de  jure 
sentence  is  provided  with  a  subject  by  the  “it”,  which  is 
required  to  reinstate  in  mind  “a  pipe  in  the  cellar”;  also 
“and”  is  called  upon  to  mend  the  broken  continuity  of  the 
new  total. 

Thought-perspective  often  is  intentionally  falsified;  e.  g. 
the  substitution  of  the  incidental  for  the  fundamental-— of 
attendant  circumstances  for  the  main  event — is  a  favorite 
rhetorical  trick,  successful  when  occasion  warrants,  if  it 
be  not  staled  by  being  played  too  often.  Thus,  in  the  style 
of  Scott, 

“The  rays  of  the  setting  sun  were  gilding  the  tops  of 
the  taller  trees  etc.  etc.  when  up  the  road  there  dashed 
a  horseman  drenched  in  gore”, 

— a  bit  of  would-be  literary  elegance,  in  which  the  vastness 
of  the  solar  pageant  may  excuse  promotion  of  it  to  pre- 
emince  in  the  narration.  Such  promotion  may  however 
be  offensive.  Thus,  in 

“I  was  sipping  my  coffee  between  the  whiffs  of  an 
excellent  cigar,  when  an  explosion  tore  to  pieces  all  the 
other  people  in  the  restaurant.” 

If  I  insist  upon  contrasting  thus  their  awful  death  with 
peaceful  trivialities  of  my  existence,  it  will  be  the  part  of 
wisdom  to  subordinate  the  smoking,  and  rebuild  my  sen¬ 
tence  thus: 

“While  I  was  sipping  ....  an  explosion  tore  etc.” 
(e)  Hybridization 

For  the  majority  of  language-students  the  peculiarity 
suggested  by  this  title  was  perhaps  sufficiently  exhibited 
on  p.  274.  But  how  far  the  negative  word  occurring  in  the 
illustration  is  to  be  regarded  as  intentional  and,  if  so,  what 
precisely  is  the  cerebration  which  occasions  it — these  ques- 


376  Wisconsin  Academy  of  Sciences,  Arts,  and  Letters. 

tions  and  some  others  lead  to  answers,  actual  or  thinkable, 
so  many  and  so  different,  that  the  conscientious  student 
cannot  slight  them,  though  investigation  of  them,  and  the 
effort  to  establish  one  of  them,  will  be  a  struggle  rather 
than  a  pastime,  and  of  some  duration. 

To  avoid  what  thus  would  operate  a  fatiguing  virtual 
digression,  let  the  serious  effort  to  explain  the  hybrid  judg¬ 
ments  be  reserved  for  the  Appendix ;  let  no  more  at  present 
be  attempted  than  an  outline  of  what  seem  to  be  their  na¬ 
ture  and  their  causes. 

In  the  minds  of  many  persons — say  all  persons,  if  you 
will — the  negative  word  of  hybrid  judgment  certainly  is 
not  today  attended  by  the  negative  idea.  Imitation  well 
enough  explains  their  saying  what  they  strictly  do  not 
mean.  Those  moreover  whom  they  imitate  were  also  imi¬ 
tators.  Explanation  thus  extended  is  entirely  satisfactory 
until  it  is  confronted  with  negation  in  its  first  occurrence. 
This  indeed  might  plausibly  be  ranked  as  purely  accidental 
— say  intruded-— were  it  not  that  first  occurrences  in  dif¬ 
ferent  languages  are  so  extremely  numerous,  of  so  great 
variety,  characteristic  of  all  epochs  and  so  of  many  races. 
Much  the  safer  postulate  is  that,  in  the  originating  minds, 
the  use  of  the  negative  word  reflects  the  mental  presence  of 
a  negative  idea.  Starting  with  this  assumption,  I  restrict 
attention  to  the  operations  of  originators,  which  alone  im¬ 
press  me  as  important. 

Though  none  of  those  originators  can  be  summoned  to 
bear  witness  to  their  mental  doings,  their  expressions  seem 
to  offer  a  sufficient  clue— for  instance  in 

“Je  crains  que  Ton  ne  me  tue”, 

or,  better  for  my  purposes,  (with  an  apology  to  French  dis¬ 
inclination  to  the  passive  voice) 

“Je  crains  que  je  ne  sois  tue”, 
in  English  (word  for  word) 

“I  fear  that  I  shall  not  be  killed”. 

What  is  meant  by  this  expression  obviously  is  not  intend¬ 
ed  as  a  whole,  thought  I  regard  it  as  intended  in  each  part 
— a  quasi  contradiction  which  may  be  relieved  as  follows. 
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When  I  tell  you  that  I  fear,  my  fearing  usually  is  attended 
by  a  what-I-fear;  and  that,  in  this  case,  is  that  I  shall  be 
killed.  Again,  my  telling  what  I  fear,  or  hope  or  wish  and 
so  forth,  presupposes  that  I  fear  or  hope  or  wish  it.  In  the 
present  case  I  surely  do  not  entertain  a  fear  that  I  shall  not 
be  killed,  but  rather  a  hope  or  wish — perhaps  a  purpose  or  a 
resolution.  It  is  true  accordingly  that,  when  I  say  the 
words  “I  fear”,  I  mean  them.  It  is  true  that  when  I  say 
the  words  “that  I  shall  not  be  killed”,  for  one,  I  mean  them 
also.  But  I  do  not  fear  that  I  shall  not  be  killed.  I  simply 
haven’t  told  you  all  that’s  going  on  within  me.  What  has 
been  omitted  I  examine  later. 

In  the  meantime  I  would  carefully  distinguish  being- 
thought  from  merely  being-felt.  For  instance,  if  you  cut 
my  arm,  you  cause  me  a  sensation,  namely  pain ;  and  that 
(as  indicated  on  p.  272)  is  obviously  incommunicable.  If 
you  merely  say  that  you  are  going  to  cut  my  arm,  you  cause 
me  an  emotion,  e.  g.  fear;  and  that  can  be  communicated 
only  indirectly.  Thus,  by  exhibition  of  sufficient  cause  for 
you  to  fear,  I  can  imaginably  make  you  fear.  But  merely 
saying  that  I  fear  will  no  more  make  you  fear,  than  say¬ 
ing  that  my  finger  pains  me  makes  your  finger  ache.  You 
indeed  may  reason  that  what  causes  fear  in  me  should  cause 
it  also  in  yourself ;  but  that’s  your  doing — -not  my  own. 
“I  fear”  by  rights  no  more  “conveys”  my  fear  than  “Henry 
fears”  or  “If  I  fear”  or  even  “I  don’t  fear”.  My  utter¬ 
ance  of  “fear”  in  every  case  communicates  a  mere  idea, 
a  mental  picture  of  emotion,  much  as  “pain”  expresses  an 
idea,  a  mental  picture  of  sensation. 

Thus  distinguishing  between  emotion  and  the  mental  pic¬ 
turing  thereof,  I  seem  to  see  that  when  I  say  “Je  crains  que 
je  ne  sois  tue”,  while  the  emotions  fear  (of  death)  and  hope 
(of  life — as  later  may  appear)  are  fully  active,  mind-activ¬ 
ities  do  not  respond  to  both  alike.  And  here  again  I  would 
distinguish  that  activity  of  mind  which  pictures  each  con¬ 
stituent  idea  of  a  judgment,  from  a  mind-activity  whose 
picturing  is  general,  not  carried  out  in  detail.  Thus,  if  you 
announce  that  men  are  veretables,  a  reaction  starts  in  me 
at  once— antagonistically ;  and,  before  an  individual  idea 
(constituting  part  of  my  intended  answer)  is  distinct  with¬ 
in  me,  possibly  I  form  what  may  be  called  a  judgment- 
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purpose  (impulse),  which  develops  details  after  I  begin 
expression.  On  the  other  hand,  except  in  longer  utterances, 
I  may  have  my  details  all  of  them  in  mind  before  beginning 
to  express  them,  as  for  instance  when  I  volunteer  a  resume 
of  my  experience  in  “Men  are  mortal”.  In  the  latter  case 
I  form  in  advance  a  judgment-pto. 

In  the  descriptions  of  emotion  it  will  hardly  be  expected 
that  a  judgment-purpose  always  will  develop  into  a  judg¬ 
ment-plan  before  expression  is  begun.  Moreover  the  emo¬ 
tions  commonly  appear  in  alternating  couples.  He  who 
has  hooked  the  big  fish  of  his  record,  vibrates  rapidly — 
or  alternates — between  the  fear  that  his  fish  will  escape, 
and  the  hope  that  it  will  not.  This  alternation  both  de¬ 
creases  probability  of  judgment-planning,  and  creates  an 
opportunity  for 

Change  in  judgment-purpose — swerving. 

To  illustrate,  at  a  dangerous  moment  I  am  invaded  by 
an  unmistakable  fear;  and  yet  I  also  unmistakably  hope — 
no  matter  whether  both  at  once,  in  rapid  alternation  or 
successively.  But  let  the  fear  at  first  predominate ;  appar¬ 
ently  it  always  does  in  cases  like  my  illustration.  What  I 
think  occurs  is  this.  The  recognition  of  a  danger  causes 
fear.  Stimulated  by  it, 

First;  I  form  a  judgment-purpose — not  a  plan — and  re¬ 
alize  it  to  the  point  of  picturing  in  mind  my  fear-emotion 
and  expressing  it.  Accordingly  “I  fear”.  This  judgment- 
purpose  properly  would  be  completed  by  a  picturing  and  ex¬ 
pressing  what-I-fear,  i.  e.  “I  shall  be  killed”.  It  is  how¬ 
ever  not  completed.  Whether  the  arrest  of  its  development 
occurs  before  or  during  “I  shall  not  be  killed”— -whether  the 
completing  process  be  regarded  as  forestalled  or  interrupt¬ 
ed — does  not  seem  to  be  of  great  importance. 

Second;  fear  gives  way  to  e.  g.  hope,  and  another  judg¬ 
ment-purpose  forms.  If  planned  and  executed  in  its  de¬ 
tails,  this  would  be  recorded  by  “I  hope  I  shall  not  be 
killed”.  This  “hope”  however  is  not  so  to  speak,  translat¬ 
ed  into  an  idea.  I  feel  it,  but  I  do  not  seem  to  think  it. 
Not  remembering  exactly  how  I  started,  I  remember  mere¬ 
ly  that  I  did  begin  with  an  emotion.  Hope  now  dominating 
me,  I  overlook  the  fact  that  I  began  with  fear,  and  operate 
as  if  I  had  begun  with  hope,  and  pictured  and  expressed 
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it.  What  I  seem  to  have  done  already,  it  does  not  occur  to 
me  to  do  again ;  and  I  conclude  with  picturing  and  express¬ 
ing  what-I-hope,  i.  e.  that  I  shall  not  be  killed.* 

Briefly  stated,  two  emotions  stimulate  in  turn  a  judg¬ 
ment-forming  effort ;  one  develops  only  “I  fear” ;  the  other, 
only  that  “I  shall  not  be  killed”.  Confining  our  attention 
to  the  strictly  intellectual  operations  caused  by  these  emo¬ 
tions,  we  may  say  that  a  judgment  was  begun,  but  not  com¬ 
pleted — almost  that  another  judgment  was  completed, 
though  it  had  not  been  begun. 

Accordingly,  to  me  the  “hybrid  judgment”  is  a  judg¬ 
ment  in  appearance  only — is  a  spurious,  a  pseudo-judgment. 
It  consists  of  judgment-fragments.  These  are  not  com¬ 
bined,  but  merely  collocated.  With  the  process  which  de¬ 
velops  it  in  view,  the  hybrid  might  perhaps  be  better  known 
as  the  deflected  judgment. 

Words  which  register  it,  commonly  regarded  as  a  sen¬ 
tence  are  a  fragmentary  chronicle — and  yet  exact — of  frag¬ 
mentary  mind-activities.  The  verbal  aggregation  might 
accordingly  be  called  a  spurious  or  pseudo-sentence. 

The  aberration  which  develops  hybrid  judgment  super¬ 
ficially  resembles  substitution,  but  is  different  in  (1)  origin, 
in  (2)  nature  and  in  (3)  consequences. 

(1)  Substitution  comes  of  insufficient  cerebration — too 
restricted  consciousness.  I  admit  a  wrong  idea  because 
the  right  idea  does  not  occur  to  me;  e.  g.  I  let  a  “therefore” 
take  the  place  of  an  “accordingly”.  Swerving  comes  of 
an  excessive  cerebration — too  extended  conciousness.  The 
passage  from  my  state  of  fear  to  what  I  hope  required 
both  a  fearing  and  a  hoping,  one  of  which  was  obviously 
superfluous. 

(2)  Once  having  erred,  a  substitution  errs  no  further, 
save  in  its  fidelity  to  error.  Swerving  is  an  infidelity.  Sub- 


*Lest  it  appear  that  I  imagine  more  than  could  occur  in  the  little  time, 
at  most,  that  is  required  to  say  “that  I  shall  not  be  killed,”  I  introduce  again 
the  illustration  of  p.  267.  “I  thought  it  best  to  redraw,”  in  which  the  time 
required  to  operate  as  indicated  by  “redraw”  is  still  more  brief.  In  this 
case  neither  mental  picturing  nor  utterance  appears  to  be  embarrassed  by 
a  rivalry  of  two  emotions  ;  furthermore,  a  tuord-election  deals  with  what  is 
simplest,  being  most  objective,  in  the  act  of  speech ;  and  yet  abandonment 
of  “retire”  in  favor  of  “withdraw” — and  that  too  in  mid-utterance — impresses 
me  as  undebatable. 
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stitution  is  an  error  in  a  detail  of  an  operation.  Swerving 
is  desertion  of  one  operation  for  another. 

(3)  The  result  of  substitution  is  a  single  faulty  judg¬ 
ment.  Swerving  results  in,,  roughly  speaking,  two  half¬ 
judgments. 

What  I  rank  as  swerving  might  apparently  be  ranked  as 
the  cooperation  of  ellipsis  and  intrusion:  what  I  fear  is 
obviously  not  communicated;  what  I  hope,  might  naturally 
be  regarded  as  intruding  into  an  intended  telling  that  I 
fear  and  what  I  fear.  This  indeed,  in  earlier  studies,  was 
my  own  conjecture;  but  it  failed  to  satisfy  a  careful  scru¬ 
tiny. 

To  illustrate  quite  objectively,  suppose  I  build  the  front 
rooms  only  of  a  residence;  the  back  I  leave  unbuilt;  there 
is  accordingly  no  structural  sufficiency,  no  proper  unit.  Next 
I  erect,  across  the  street,  the  back  of  a  grocery,  which  equal¬ 
ly  is  short  of  structural  integrity.  A  critic  of  my  doings 
hardly  will  content  himself  with  saying  that  my  residential 
plan  has  been  invaded  by  a  grocery  element.  He  probably 
will  say  that  I  have  given  up  the  building  of  a  house  and 
have  begun  a  business  edifice — begun  it  too  as  if  I  had 
already  built  the  front  of  it.  In  other  words  I  have  aband¬ 
oned  my  initial  purpose  for  another,  leaving  both  my  build¬ 
ings  rather  grotesquely  incomplete. 

Such,  I  take  it,  is  the  case  in  the  formation  of  a  hybrid 
judgment.  Uttering  “I  shall  not  be  killed”  implies  in  the 
originator  a  complete  abandonment  of  what  he  had  in  mind 
while  uttering  “I  fear”.  When  once  this  mental  content  is 
abandoned,  nothing  later  thought  can  be  said  to  be  intrud¬ 
ed  into  it.  The  comfortable  home,  which  I  should  like  to 
think  that  Crusoe  started  after  his  return  from  exile,  was 
not  intruded  into  any  building  that  he  didn’t  finish  on  his 
island. 

To  use  a  different  illustration,  if  I  am  invited  to  a  banquet 
and  do  not  appear,  it’s  an  omission  (an  ellipsis).  If  you 
decline  and  I  am  asked  to  take  your  place,  my  doing  so  is 
substitution.  If  I  appear,  though  uninvited,  it  is  an  in¬ 
trusion.  If  I  leave  one  dinner  after  meat,  and  eat  remain¬ 
ing  courses  at  another,  I  am  guilty  of  convivial  swerving. 

Further  illustration  of  the  hybrid  judgment  will  be  found 
in  the  Appendix.  Meantime  it  should  be  conceded  that  the 
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hybrid,  once  its  difficulty  has  been  overcome,  has  often  all 
the  liveliness  inherent  in  impetuosity — -the  cause  of  its  oc¬ 
currence,  say  its  inspiration. 

(ee)  Contamination 

Given  two  available  judgment-structures  apparently  is 
less  completely,  or  more  dimly,  in  the  speaker’s  mind  than 
its  alternative,  and  plays  accordingly  in  would-be  judg¬ 
ment-forming  a  distinctly  minor  part.  For  aberration  of 
this  sort  we  might  reserve  the  term 

“Contamination”, 

actually  used — it  seems  to  me — with  much  too  wide  an  ap¬ 
plication;  for  objection  might  be  raised  to  calling  e.  g. 


I  am  of  her  age 


I  am  of  the 


same  age  as  she 


a  hybrid  judgment,  on  the  ground  that  one  word  only  of 
the  lower  line  is  needed  to  develop  the  aberrant  structure ; 
though,  for  one,  I  fancy  that  the  swerving  from  the  upper 
to  the  lower  line  is  final  (“age”  then  being  that  of  the  lower 
line)  and  that  “same  age  as  she”  is  thought  completely, 
the  omission  of  “as  she”  resulting  from  a  vague  impression 
that  the  “she”  has  been  sufficiently  exhibited  by  “her”. 
For  other  hybrids  of  this  sort  see  p.  500. 

Analogous  illustration  is  afforded  by 


How  many  people  we  see! 

Don’t  we  see  many  people?  French. 


In  “I  am  of  her  same  age”  it  may  however  be  that  mere 
contamination  has  occurred;  that  “same”  alone  has  forced 
itself  upon  the  intended  “I  am  of  her  age”,  as  dominating 
element  of  the  equivalent  “I  am  of  the  same  age  as  she”. 
Indeed  the  “same”  might  almost  rank  as  merely  an  in¬ 
truder;  and  in  this  connection  it  is  well  perhaps  to  notice 
that  intrusion,  also  substitution,  and  (I  think)  contami¬ 
nation  often  are  effected  by  a  common  cause,  i.  e.  (a  lateral 
perception  of  analogy)  the  partial  recollection  of  a  differ¬ 
ent  expression  used  habitually  on  equivalent  occasions. 
“Same”  (according  to  this  view)  as  an  intruder  is  unchal- 
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lenged ;  for  it  is  remembered  as  an  element  of  other  phrase¬ 
ology  expressing  age-equivalence.  “Same”  conceived  as  a 
contaminator  enters  also  under  favor  of  this  recollection. 
As  for  substitution,  it  is  most  objectively  apparent  in  “des 
Nachts”;  for,  strictly  speaking,  only  “der  Nacht”  can  be 
tolerated;  but  “des  Nachts”  is  actually  used,  presumably 
through  influence  of  “des  Tags”,  “des  Morgens”  and  “des 
Abends”,  which  together  are  more  frequent  than  a  corres¬ 
pondingly  employed  “Nacht”.  That  is,  a  species  of  con¬ 
tamination  operates  in  this  case  on  the  mere  inflection  of  a 
single  word. 

In  the  larger  scope  afforded  by  the  words  for  an  idea- 
organism  (group  or  gathering)  what  has  happened  is  not 
always  easily  determined — in  for  instance, 

“Voir  faire  a  quelqu’  un;” 

Entendre  faire  a  quelqu’un; 

(To  see  or  hear  someone  do  something.) 

It  would  be  natural  enough  indeed  to  render  “a”  by  “in 
respect  to”  “in  the  case  of” ;  or  to  rank  it  merely  as  a  sub¬ 
stitute  for  “par” ;  or  even  to  regard  it  as  the  linear  descend¬ 
ant,  in  this  usage,  of  the  Latin  “a”  (or  “ab”).  So  violent 
a  breach,  however,  of  prevailing  usage  would  have  been  ex¬ 
tremely  difficult  to  make,  and  more  so  to  maintain.  Both 
maintenance  and  origin  would  seem  to  be  more  plausibly 
explained  by  the  subconscious  influence  of  the  much  more 
frequently  occurring 

“Laisser  faire  a  quelqu’un ; 

“Faire  faire  a  quelqu’un.” 

What,  however,  may  have  been  the  actual  history  of  this 
aberration  seems  of  small  importance,  since  the  principal 
determiners  of  usage — mainly  more  or  less  uneducated — 
are  notoriously  given  to  the  revolutionizing  of  not  only 
single  words,  but  also  sentences — of  both  ideas  and 
thoughts  respectively  expressed  by  them.  Moreover 
demonstration  of  their  mental  doings  can  be  grounded  only 
on  the  circumstantial  evidence  afforded  by  their  phrase¬ 
ology;  for,  questioned  as  to  their  intended  thought-or-sen- 
tence-architecture,  their  replies  are  unintelligent  and  of¬ 
ten  unintelligible. 
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The  juxtaposition  of 

“Voir  quelqu’un  faire  quelque  chose” ;  and 

“Laisser  a  quelqu’un  faire  quelque  chose”, 

suggests  what  probably  has  happened.  There  are  not  in 
this  case  two  sentential  structures  equally  available  for  the 
expression  of  a  given  thought.  Two  very  different-sen¬ 
tence-structures  are  available  for  very  different  thoughts. 
When  “a”  is  put  in  after  “voir”  the  lapse  is  not,  then,  mere¬ 
ly  from  one  sentence-structure  to  another,  but  (more  funda¬ 
mentally)  from  one  mode  of  thought-building  to  another  in¬ 
compatible  with  given  thought;  and  this  may  be  regarded 
as  an  exhibition  of  contamination. 

“That  is  all  the  further  I  could  go” 

— a  students’  formula  announcing  uncompleted  preparation 
of  a  lesson. 

Hybridization  is  in  this  case  thinkable,  as  indicated  by 
the  diagram: 

That  is  all  the  distance  I  could  go; 

It  isn’t  true  that  |further  I  could  go; 

but  order  of  ideas  in  the  lower  line  impresses  me  as  hard¬ 
ly  plausible.  Moreover,  in  linguistic  practice,  sentences 
beginning  with  “It  isn’t  true”  must  be  extremely  rare,  ex¬ 
cept  in  contradiction  of  another’s  statement.  If  for  in¬ 
stance  you  declare  that  men  are  vegetables,  I  may  answer 
“Men  aren’t  vegetables”  or  “It  isn’t  true  that  men  are 
vegetables”.  But  in  case  my  statement  is  to  register  my 
unmolested  thinking,  I  shall  say  “No  men  are  vegetables” , 
or  with  more  directness,  “Men  aren’t  vegetables” .  In  other 
words  what  may  be  called  antagonistic  statement  is  em¬ 
ployed  (exclusively?)  when  there  is  something  to  antago¬ 
nize. 

Accordingly  I  diagram  what  seems  to  me  to  be  the  na¬ 
ture  of  the  lapse  as  follows: 

That  is  all  the  distance  I  could  go; 

I  couldn’t  go  any  |  further; 

meaning  to  suggest  a  vague  and  undiscriminating  recollec¬ 
tion  that,  on  like  occasions,  “further”  has  done  worthy  serv- 
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ice  in  expression  of  essentially  equivalent,  although  in  form 
extremely  different  thought;  and  that  this  recollection  has 
been  followed  by  an  inconsiderate  admission  of  the  “furth¬ 
er”  into  an  expression  which  by  no  means  tolerates  it. 

Hybrid  Figures  of  Speech 

To  illustrate  by  actual  head-line, 

“Search-Light  (is)  to  Delve  Deeply” 

which,  according  to  the  indications  of  the  context,  was 
presumably  intended  as  a  merely  figurative  variant  of  e.  g. 
“The  investigation  will  be  thorough.” 

Inasmuch  as  light  is  mainly  used  for  lighting,  and  as 
digging — or,  to  strive  for  more  refinement,  delving — 
usually  is  accomplished  with  a  “digger”  of  some  sort,  to  set 
the  one  at  the  other’s  business  is  unsuitable.  The  quota¬ 
tion’s  ending  with  “delve  deeply”  called  for  a  beginning 
with  e.  g.  “The  shovel,  spade  or  pick”  or  other  implement 
for  the  unearthing  of  whatever  was  suspected.  The  be¬ 
ginning  with  “The  search-light”,  on  the  other  hand,  re¬ 
quired  an  ending  with,  for  instance,  “will  be  brilliant, 
powerful”,  or  “all-revealing”.  The  abandonment  of  the 
initial  figurative  thinking  for  another  may  be  indicated 
by  the  diagram : 

The  search-light  will  be  all-revealing; 

The  spade  will  |  delve  deeply. 

Such  aberration  seems  to  me  distinctly  different  from 
that  of  hybrid  judgment — first,  in  nature.  Thus  “Je  crains 
que  je  ne  sois  tue”  implied  (pp.  378-9)  a  mental  swerving 
from  one  judgment  to  another  radically  different.  In  the 
present  illustration  there  is  no  such  swerving.  “Search¬ 
light”  adequately  serves  the  purpose  of  “investigation”; 
“delving  deeply”  is  substantially  no  more  or  less  than 
“being  thorough”.  What  is  both  intended  and  in  fact 
communicated  by  “The  investigation  will  be  thorough”  is 
approximately  duplicated  by  “The  search-light  will  delve 
deeply” ; 

a  bona  fide  single  judgment  (not  two  fragments — see  p. 
379)  holds  the  mental  field  in  either  case  throughout;  and 
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judgment  elements— -that  is  ideas — are  the  same.  The 
words,  or  means  of  stimulating  them,  indeed  are  different 
— literally  taken,  very  different — but,  taken  at  their  figura¬ 
tive  values,  rankable  as  quasi-synonyms. 

The  hybrid  judgment  and  the  hybrid  figure  of  speech  ap¬ 
pear  to  me  to  differ  also  in  their  causes.  That  which  caused 
the  judgment-swerving  in  “Je  crains  que  je  ne  sois  tue” — 
if  rightly  argued  on  pp.  378-9  was  the  displacement  of  a 
fear-emotion  by  a  hope-emotion.  The  displacement  was 
involuntary,  and  the  swerving  was  its  corollary. 

That  which  caused  the  swerving  from  the  search-light 
to  the  delving  is  perhaps  less  easy  to  determine.  When  the 
imparting  mind  forsakes  the  normal  effort  to  communicate 
its  actual  ideas  (with  minimum  embarrassment  to  the  re¬ 
ceiving  mind)  the  guessing  of  the  motive  is  unusually 
hazardous.  Nor  can  I  rank  the  motive  (hardly  properly 
linguistic)  as  important,  being — as  perhaps  it  will  appear 
— a  matter  better  left  to  character-investigation.  Possibly 
imagination,  too  impulsive,  merely  jumped  the  track.  But 
(roughly  put,  and  briefly)  I  conjecture  that  the  quoted 
writer  was  tormented  by  an  itching — say  a  passion?* — 
to  surpass  his  fellows. 

This  expressed  itself  in  conscious  and  intentional  diversion 
of  his  effort,  from  a  natural  thinking  unadorned,  to  would- 
be  ornamental  thinking.  Aiming  now  at  the  display  of 
near-poetic  skill,  imagination— memory  even  more,  it  may 
be — reaching  out  at  once  in  all  directions  for  a  startling 
idea-substitute,  the  writer’s  self-congratulations  on  his 
choices  leave  him  little  opportunity  for  self-examination. 
His  absorbing  “vidit  quod  esset  bonum”  is  his  only  seeing. 
Approbation — both  his  own  and  that  to  be  bestowed  by 
others— turns  his  mental  search-light  on  the  single  detail 
only,  and  permits  no  bird’s  eye  view.  He  hardly  seems  to 
me  to  swerve.  Each  choice  of  figurative  factor  is  an  in¬ 
dependent  operation.** 


*This  might  almost  pose  emotion— not  a  shift  from  one  emotion  to  an¬ 
other,  rather  one  disordering  emotion  (prompting  shifting  effort) — as  the 
cause  of  swerving  in  a  figurative  thinking. 

**He  reminds  one  of  the  irresponsible  student.  Thus,  to  cite  an  actual  and 
more  than  once  occurring  instance,  “entre  (preposition)  le  tombeau  et  le  ber- 
ceau”  is  thus  translated :  “enter  the  tomb  and  the  cradle”  ;  which  although 
defensible  in  detail,  (for  the  “entre”  might  be  verbal)  as  a  whole  is  ob- 

25 
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Ostentation,  then-— in  plain  terms,  “showing  off”  to 
which  we  may  not  venture,  some  of  us  at  least  to  plead  not 
guilty,  seems  to  be,  at  least  in  part,  the  explanation  of  the 
perpetrated  illustration  and  its  legionary  fellows.  Vault¬ 
ing  ambition  overleaped  itself.  Trouble  didn’t  befall  the 
writer;  he  was  looking  for  it,  and  he  found  it. 

The  current  phrase  “mixed  metaphor”  is  not  exactly 
suited  to  an  aggregation  of  ideas  which  “mix”  no  more  than 
oil  and  water.  Using  figurative  speech  to  name  the  hybrid 
ornamental  clothing  of  a  judgment,  one  might  call  it  har¬ 
lequin  costume. 

In  such  cases  criticism  is  in  danger  of  becoming  hyper¬ 
criticism.  Shakespeare’s  much  bewailed  “To  take  up  arms 
against  a  sea  of  troubles”  troubles  me  but  little.  It  is  even 
doubtful  whether  it  would  gain  by  more  consistency.  “To 
take  up  arms  against  a  multitude  of  troubles”  hardly  betters 
it.  “To  build  a  dyke  against  a  sea  of  troubles”  makes  it 
worse. 

Our  toleration  seems  to  be  in  part  dependent  on 

(1)  the  difference  between  one  figure  and  the  other; 

(2)  the  distinctness  with  which  either  may  be  felt; 

for  instance,  “take  up  arms  against  a  sea”  exhibits  figures 
which  are  indeed  very  different;  but  the  first  is  rather  in¬ 
distinctly  felt  (as  the  result  of  long  familiarity) — but  little 
more  distinctly  than  “to  fight”  or  even  “to  contend”  or 
“strive” ; 

(3)  the  degree  to  which  a  prior  picture,  at  the  time  dis¬ 
tinctly  felt,  survives  in  mind  when  a  later  picture  is  de¬ 
veloped.  Much  depends  of  course  on  time  elapsed — much 
also  on  the  vividness  or  the  importance  of  ideas  which  in¬ 
tervene. 

Lest  I  spoil  a  joke  by  an  attempted  explanation,  I  will 

merely  list  the  following  selections  from  my  archives. 

“If  there  be  left  in  us  a  spark  of  spiritual 
life,  oh  Lord,  we  pray  Thee  water  that  spark.” 


viously  untenable,  particularly  in  the  case  of  a  six-foot  athlete.  As  per¬ 
verting1  motive,  laziness  (or  loathing1)  probably  in  this  case  takes  the  place 
of  ambition — “I’m  through  with  that!’’,  of  “That’s  fine!’’ 
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“Green  be  his  ashes” — 
said  to  be  of  Irish  origin. 

“The  happy  hearth-stone  often  is  the  hinge 
on  which  the  arm  of  destiny  swings.” 

“They  have  stolen  my  thunder  and  have  made  of 
it  a  stepping-stone  to  their  own  glory” — 

Dennis  Kearney,  “the  sand-lot  orator  of  San  Francisco”. 

“Teuton  Chasm,  Widened  by  New  Yoke  on  Austria, 
_ will  make  the  Germans’  marrow  run  cold.” 

The  following  might  claim  advancement  from  the  hybrid 
to  a  mongrel  (?)  class. 

“A  ban  of  leprosy  has  palsied  the  arm  of  public  works” ; 
from  a  rousing  political  effort  by  a  western  senator. 

“The  pruning  (exsecting?)  knife  must  be  inserted 

(!)  no  matter  whose  ox  be  gored  thereby” 

— from  a  Canadian  orator,  suggesting  a  steadiness  of 
hand  no  greater  than  the  carver  of  the  roast  implied  in 
“I  fear  the  gravy  may  not  match  the  paper  on  the  wall”. 

“We  must  not  open  the  flood-gates  of 
democracy,  lest  by  so  doing  we  pave 
the  way  for  a  social  conflagration.” 

“Between  the  upper  and  the  nether  (better  eastern 
and  western,?  northern  and  southern?)  of  two  con¬ 
suming  fires  (usually  mill-stones),  Greece  has  cer¬ 
tainly  no  flowery  bed  of  ease  to  travel.  It  is  believed, 

.  however,  that  sooner  or  later  she  will  have  to  stand 
or  fall  by  either  one  or  the  other  of  these  two  forces” — 
Georgia  editor. 

The  figure-change  is  much  more  subtle  in  the  following 
by  a  United  States  commissioner  of  high  position— also 
academically  eminent.  Speaking  of  “the  last  blow  which 
will  drive  home  (?)  the  wedge  of  state  socialism  into  the 
timber  of  conservative  government”  (riding  for  a  fall?) 
he  says 
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“This  blow  (the  clenched  fist  now  high  uplifted?) 
will  be  struck  in  the  most  seductive  manner”  (now 
the  gently  extended  open  hand  of  conciliation?) 

— transition  from  a  figurative  violence  to  figurative  cun¬ 
ning  ? 

From  a  list  of  “puzzlers”  I  add  the  following. 

Under  the  influence  of  the  English  Bible,  Joseph  Conrad 
is 

“saturated  with  its  puissant  elemental  rhythm”. 

What  he  means  by  “elemental”,  let  the  quoted  critic  tell 
us.  “Rhythm”  and  “saturated”  do  not  seem  obscure — 
should  mean  for  instance  “soaked  with  periodicity,”  metre, 
the  time-element  of  music';  Inasmuch  as  Mr.  Conrad  is 
already  thoroughly  wet,  one  is  not  unprepared  to  learn  of 
water  in  considerable  quantity,  suggested  by 

“his  prose  has  its  (the  Bible's) ,  surge  and  undertow”. 

But  these  are  rather  violent,  the  latter  also  somewhat  un¬ 
familiar —  to  the  landsman.  “Undertow”  (the  slow  and 
steady  backward  flow  beneath)  and  “surge”  (the  inter¬ 
mittent  rapid  forward  wave-rush  on  the  surface)  do  not 
happily  combine  to  indicate  the  rhythmic  trot  or  canter. 
The  swell  and  subsidence  of  waves,  their  lift  and  drop,  or 
the  actual  flow  and  ebb  of  surface  water  would  be  more  de¬ 
scriptive. 

A  rather  striking  student-daily’s  comment  on  a  murder- 
trial  may  be  partially  explained  by  diagram;  “Slowly  but 
surely 

“the  net  of  suspicion  seems  to  be  closing  around  the  accused ; 
the  links  of  suspicion  seem  to|  be  welding  into  a  chain  of 

facts.” 

But  how  suspicion,  whether  viewed  as  being  a  net  or  as 
forming  links,  is  metamorphosed  into  facts — I  do  not  say 
belief  (conviction)—  thus  far  has  escaped  me. 

“Bolshevism,  which  began  as  an  abysmal  challenge  to  the 
age,  has  become  but  a  raucous  advance-post  in  a  state 
socialistic  experiment.” 
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A  raucous  post  and  an  abysmal  challenge  somewhat 
strain  imagination ;  and  the  process  by  which  anything  be¬ 
ginning  as  a  challenge  can  become  a  post  invites  an  ex¬ 
planation. 

“Blank  and  Blank  have  carved  another 
nitch  (sic)  in  the  ladder  of  fame” 

Students’  periodical. 

Exactly  what  were  the  cooperating  or  contending  influ¬ 
ences  which  achieved  this  master-piece,  presumably  can 
only  be  conjectured.  Obviously  “nitch”  might  be  the  mere¬ 
ly  verbal  (hypographic?)  hybrid  of  the  more  familiar 
“nick”  and  “notch”.  But  these  would  not  require  carving; 
cutting — -even  hacking — would  be  adequate,  and  save  both 
time  and  effort.  Also  any  mutilation  of  the  ladder  that 
leads  up  to  fame  would  lessen  the  comfort  of  the  climber’s 
fingers,  not  to  say  his  safety.  We  should  look  a  little  clos¬ 
er. 

Once  upon  this  ladder,  the  objective  of  the  occupant  is 
obviously  to  rise — to  reach  a  higher  round.  But  his  am¬ 
bition  may  assume  another  form,  suggested  by  the  “nitch” 
remodeled  into  “niche”.  Two  figurative  purposes  appear 
to  have  been  formed,  from  one  of  which  the  writer’s  cere¬ 
bration  was  deflected  to  the  other,  as  suggested  by  the  dia¬ 
gram  : 

“Have  carved  (for  themselves)  another  niche  in  the  temple 
of  fame  “Have  reached  another  round  in  |  the  lad¬ 
der  of  fame”. 


Concurrent  Aberrations 

Those  which  operate  in  sentences  (pp.  327-332)  pre¬ 
pared  the  way  for  these  in  judgment-forming,  which  in¬ 
vite  more  copious  illustration. 

De  jure, 

A-transcript-to-be-put-into-my-hands  happened ; 
or,  more  familiarily, 

A  transcript  happened  to  be  put  into  my  hands; 
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De  facto, 

“I  happened  to  have  had  put  into  my  hands  a 
transcript,” 

which  exhibits, 

(1)  the  tautological  intrusion  of  an  “I” — again  to  be 
expressed  in  “my” — which  naturally  might  have  led  to  “I 
happened  to  be  handed  etc.” ; 

(2)  intrusion  of  an  idea  expressible  by  “suffer”  or  “ex¬ 
perience”,  but  frequently  expressed  in  fact  by  “have” — 
e.  g.  “The  farmer  experienced  the  breakage  of  a  leg”  is 
replaced  by  “had  a  leg  broken”;  (compare  p.  366)  ; 

(3)  reorganization,  with  attendant  substitution  of  the 
passive  for  the  active,  in  “I  happened  to  have  (put  into 
my  hands,  or)  handed  me  etc.” ; 

(4)  substitution  of  anterior  past  for  simple  past*  (“have 
had”  for  “have”)  the  “putting”  being  thus  announced  as 
previous  to  the  “happening” — better,  if  desired,  “I  had 
happened  to  have  put  (by  someone).” 

In  a  moment  I  will  quote  an  illustration  which  attempts 
to  couple  inability  to  sleep  and  difficulty  in  mere  lying  quiet. 
Meantime  a  preliminary  comment,  usually  that  expression 
may  be  oddly  hampered  even  in  the  statement  of  two  ina¬ 
bilities. 

Beginning  back  a  little,  to  illustrate,  “I  can  swim  and  I 
can  dive”  exhibits  one  ability  to  swim,  and  one  ability  to 
dive;  and  “I  can’t  swim  and  I  can’t  dive”  exhibits  corres¬ 
ponding  inabilities.  Or,  using  briefer  registration,  “I  can 
swim  and  dive”  exhibits  one  ability,  though  two-fold.  Cor¬ 
responding  two-fold  inability  should  be  expressible  by  “I 
can’t  swim  and  dive”. 

For  reasons,  it  would  seem,  obscure  and  rather  unimport¬ 
ant,  this  expression  is,  to  say  the  least,  neglected.  The  ac¬ 
cepted  form  is  “I  can’t  swim  or  dive”.** 

These  suggestions  may  illuminate  the  preamble  to  an 
endorsement  of  a  patent  medicine,  in  which  the  writer’s 
thought  might  be  recorded  thus : 


*“To  have”  adopts  the  time  expressed  by  its  verbal  leader  “happened”  : 
having  is,  like  happening-,  past. 

**Not  only  “and”  and  “or”  apparently  are  often  rather  dimly  compre¬ 
hended — leastwise  chosen  carelessly — but  also  “either”,  “neither,”  “each” 
and  “both,”  etc.  Compare  “I  don’t  either,”  p,  463. 
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Being  (quite)  unable  to  sleep  and  (being)  hardly 
able  to  lie  quiet. 

Downright  inability  and  proximate  (or  qualified)  ability 
(or  inability)  dislike  to  pose  as  twins,  and  might  need 
coaxing — leastwise  watching.  But  the  eulogist  of  some 
new-fangled  “soothifier”  plunges  unsuspecting  into  his 
“medias  res”.  He  shifts  his  virtual  negation  from  “zmable” 
to  “not  being  able”,  and  displaces  “and”  by  “or”  without 
regard  to  consequences.  These  require  “hardly  (able  to  lie 
quiet)”  to  give  way  to  “(able  to  lie  quiet)  save  with  diffi¬ 
culty”.  This  however  he  forgets.  Accordingly, 

“Not  being  able  to  sleep  or  hardly  (to)  lie  quiet.” 

Substitution  and  Intrusion. 

“The  relative  proportion  of  rich  to  poor  at 
Harvard  has  suffered  little  change” 

From  a  commencement-day  oration. 

Why  “relative”?  Without  it  we  shall  hardly  think  of 
“absolute”,  “irrelative”,  “irrelevant”  or  otherwise  absurd 
“proportion”.  Also,  how  is  “relative  proportion”  better 
than  proportional  relation? 

“Relative  proportions”  (in  the  sense  of  magnitudes  or 
numbers)  of  the  rich  and  poor  are  thinkable,  but  probably 
unthought;  and  “relative  numbers”  would  be  merely  a  dis¬ 
tortion  of  “numerical  relationship”  or  “ratio”.  Compare 
p.  293. 

“Ratio”,  I  fancy,  was  the  writer's  unseen  goal,  “propor¬ 
tion”  an  unhappy  substitute,  and  “relative”  a  tiresome  in¬ 
truder;  but  I  recognize  the  “suffered  ....  change”  as 
more  appealing  than  the  usual  apathetic  “changed”. 

Condition  and  conclusion  offer  opportunity  for  many 
aberrations  (see  pp.  283,  445,  471,  508)  ;  for  the  present 
to  illustrate  briefly, 

“If  you  wish  to  ride,  here  comes  a  car  that  you 
can  take.” 

As  the  coming  of  the  car  is  not  conditioned  on  your  wish¬ 
ing,  the  arrangement  would  be  better  thus: 

“Here  comes  a  car  that  you  can  take  if  you  wish 
to  ride.” 
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But  if  I  wish  to  keep  you  in  the  sentence-lead,  I  may  as  well 
renounce  the  inimportant  “If”  and  “you  can  take”,  and  be 
content  with  e.  g. 

“Would  you  like  to  ride?  Here  comes  a  car.” 

Sometimes  disarrangement  in  this  sort  of  judgment  vi¬ 
tiates  the  consciousness  of  judgment-architecture,  with  re¬ 
sults  of  more  importance — in  for  instance 

“If  he  wished  to  do  so,  he  could  help  me”. 

That  which  is  conditioned  on  his  wishing  is,  of  course,  by 
no  means  his  ability,  but  obviously  his  helping, *  as  we  are 
reminded  on  encountering  in  French  “il  pou vait”. 

Help  conditioned  on  desire  was  meant  to  be  exhibited 
as  possible.  Rearrangement  and  reorganizing  vitiated 
thought.  Presumable  intention  may  distinctly  be  revealed 
by 

It  was  possible  for  him  to  help  me  if  he  wished, 

in  which  the  possibility  of  the  conclusion  “help”  (condi¬ 
tioned  on  “he  wished”)  is  unconditionally  asserted. 

“By  placing  any  part  of  any  garment  over  her 
eyes  which  her  husband  had  worn  that  day,  she 
could  lie  on  a  couch  and  trace  his  every  movement.” 

In  examining  the  essence  of  this  statement  I  am  ham¬ 
pered  by  excessive  unfamiliarity  with  exploits  of  the  type 
described,  and  by  suspicion  that  we  have  to  do  with  an 
exuberant  imagination — possibly  mendacious.  Also,  if  her 
husband  wore  her  eyes  that  the  day,  the  possibilities  dis¬ 
courage  me.  If  he  did  not,  I  venture  to  suggest  occurrence 
of  a  disarrangement,  to  be  remedied  by  writing  thus :  “By 
placing  over  her  eyes  any  part  of  any  garment  which  her 
husband  had  worn  that  day”.  Moreover,  I  suspect  that  she 
could  lie  on  a  couch  without  the  help  of  a  garment,  though 
perhaps  the  lying  is  an  aid  to  tracing — even  a  sine  qua  non. 
I  shall  not  compromise  myself.  Reorganizing,  I  obtain  the 

*  Condition  or  conclusion — even  both — are  often  thus  disguised  by  loss  of 
prominence  in  judgment  syntax  (architecture)  thus:  “Without  (=  If.  I 
didn’t  have)  my  rubber  coat  I  should  be  drenched.”  “He  would  be  glad 
to  (=He  would  gladly)  harm  me  if  he  could.39  “His  inability  to  win 
the  race  without  a  faster  horse  was  evident.”  In  other  words  “He  evi¬ 
dently  couldn3t  win  if  he  didn/t  have,  etc.” 
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non-committal  “She,  lying  on  her  couch,  could  trace  his 
every  movement'’.  Or,  as  I  imagine  that  she  first  lay  down, 
perhaps  I  “mend  the  jape”  by  writing  “Lying  on  a  couch, 
by  placing  over  her  eyes  any  part  of  any  garment  which  her 
husband  had  worn  that  day,  she  could  trace  his  every 
movement” — -or  “Lying  on  a  couch,  she  could  trace  her 
husband’s  every  movement  by  placing  etc.” 

As  students  we  were  often  warned  against  the  sopho- 
moric  over-use  of  adjectives.  The  excessive  use  of  nouns 
was  overlooked  by  my  instructors,  though  it  may  be  more 
objectionable— sometimes  even  catastrophic.  I  have  in  mind 
particularly  the  unneeded  noun  which  may  be  ranked  as  an 
intruder. 

To  distinguish,  in  for  instance  “This  machine  is  a  sew¬ 
ing-machine”  enough  is  said  by  “This,”  without  the  follow¬ 
ing  “machine” ;  and  yet  the  certainty  of  what  the  speaker 
means  by  “This”  might  on  occasion  be  a  trifle  strengthened. 
But  in  “I’m  a  presbyterian  person”  nothing  seems  to  be  ac¬ 
complished  by  the  final  word  unless  it  be  a  little  mystifica¬ 
tion. 

The  intruded  noun,  however,  may  in  such  a  case  appar¬ 
ently  exert  a  modifying  influence  upon  the  meaning  of  the 
adjective.  For  instance,  given  “Brown  is  a  sick  man,” 
there  is  a  tendency  to  think  of  illness  both  as  serious  and 
as  protracted,  long-existing,  while  “is  sick”  permits  the  ex¬ 
pectation  that  the  illness  will  be  found  to  be  of  recent  ori¬ 
gin,  and  not  alarming. 

Such  advantages,  however,  are  exceptional.  More  often 
the  intruder  merely  puts  expression  out  of  gear.  For  in¬ 
stance,  in  the  days  before  the  Civil  War,  a  southern  sym¬ 
pathizer,  who  had  just  addressed  a  meeting,  was  succeed¬ 
ed  by  an  eager  patriot,  who  might  have  started  his  address 
with  “I  am  for  the  Union”,  “I’m  a  unionist”  or  “I  am  loyal”. 
That  is,  he  and  his  political  alignment  were  his  fundamental 
elements  of  thought. 

At  this  point  “man”  intrudes ;  and  an  intruder  into  a  se¬ 
lected  company  of  ideas  can  hardly  be  expected  to  content 
itself  with  inconspicuous  position.  Give  it  an  inch  and  it 
will  take  an  ell.  The  right  and  left  flank  and  the  center  of 
the  speaker’s  verbal  front  are  occupied  accordingly  by  “I’m 
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a  man”.  His  unionism  is  retired  to  his  second  line,  as  a 
support  of  “man”  in 

“Fm  a  union  man”. 

This  might  still  do  well  enough  if  emphasis  were  put  on 
“union”.  But  the  secondary  rank  of  “union”  in  the  struc¬ 
ture  of  the  sentence — also  much  more  probably  the  care¬ 
less  tendency  to  stress  the  final  word- — directs  the  empha¬ 
sis  to  “man”  in  “I  am  a  union  man”,  contrasting  “man” 
with  woman,  quadruped,  or  what  you  will. 

Intrusion  may  result  in  greater  mischief.  Thus,  for  in¬ 
stance,  the  description  of  a  tapestry  exhibiting  a  swimming 
bull  was  probably  intended  as  a  statement  that  the  animal 
seemed  real;  but  the  bull  intruded  with  the  following  re¬ 
sult. 

“The  animal  (seemed  to  be  real)  had  the  ap¬ 
pearance  of  (reality)  of  a  real  bull,  as 
also  the  water  through  which  it  swam.” 

“Death  is  a  fearful  thing” 

Shakespeare, 

may  sufficiently  illustrate  the  extremely  prevalent  abuse 
of  “thing”. 

Among  the  substantives  too  freely  used,  the  simplest  of 
the  verbal  nouns  invites  particular  examination.  To  lead 
up  to  an  illustration,  let  the  Senate  show  indifference  to  a 
suggested  measure,  thereby  discontenting  one  of  its  sup¬ 
porters.  He  might  say  “You’ll  have  to  settle  this  business.” 
“Senatorial  courtesy”  however  favors  an  impersonal  state¬ 
ment. 

Three  ideas  may  be  supposed  to  dominantly  occupy  his 
mind — the  measure  or  “the  question”,  the  deciding,  and 
their  mutual  belonging  or  relation- — that  for  instance  of 
actee  to  action.  These  he  may  arrange  and  organize  in 
many  ways,  of  which  I  note  imprimis  only  the  most  simple, 
adding  an  accessory  idea  of  necessity.  Accordingly, 

This  question  necessarily  will  be  decided. 

If  however— -as  may  be  expected— he  attaches  great  im¬ 
portance  to  the  notion  that  what  he  believes  in  doing  must 


Owen— Linguistic  A  b  errations . 


395 


be  done,  he  probably  will  make  necessity  a  great  deal  more 
conspicuous,  as  in 

This  question  needs  to  be  decided, 
or  with  greater  energy, 

This  question  must  be  decided. 

But  the  author  of  my  illustration  either  allowed  “decis¬ 
ion”  to  displace  “decided”,  or  allowed  “decision”  to  intrude 
and  thus  forgot  “decided”,  starting  with 

“Decision  of  this  question”. 

To  complete  his  statement,  all  he  needs  is 

“will  be  necessary”  or  “must  be”. 

That  is,  deciding  has  been  named,  as  well  as  that  which 
is  to  be  decided;  their  relation,  too,  has  been  successfully 
suggested  by  the  preposition  “of”  as  that  of  action  to  actee. 
His  exhibition,  then,  of  the  deciding  is  completed.  He  has 
shot  his  bolt.  There's  no  occasion,  and  indeed  no  proper 
opportunity,  for  further  action-naming.  In  the  judgment 
thus  reorganized,  necessity  is  named  by  “must”;  reality 
is  found  in  “be”;  and  the  belief  required  in  assertion  is  a 
part  of  what  is  meant  by  the  “auxiliary”  ( !)  “must”  in  the 
indicative;  the  judgment  is  complete. 

“Must  &e”,  however,  is  unusual  and  also  feeble.  There 
is  need  of  action.  Action  was  indeed  distinctly  indicated 
by  “Decision”,  but  as  so  to  speak  without  activity — though 
mentioned,  action  has  not  been  conceived  in  operation. 

To  enliven  and  invigorate  the  sentence  is  by  no  means 
easy.  One  might  say  “Decision  must  be  reached” — which 
is  not  good,  but  not  so  bad  as  the  actual 

“Decision  of  this  question  must  be  made.” 

Such  cases  are  inherently  embarrassing.  Compare  p.  505. 
To  vitalize  an  unasserted — say  quiescent  (latent) — action, 
usual  recourse  is  to  energy  conceived  as  causing  action; 
but  available  words  are  few  and  hampered  by  con¬ 
ventionality.  For  instance,  speaking  of  a  person  usually 
rather  taciturn,  a  Frenchman  might  have  written  that, 
when  stirred  by  riding  rapidly, 
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“He  often  shouted,  (or 

He  used  to  shout). 

The  action  was  in  fact,  however,  substantively  named  by 
(shoutings)  “shouts”.  The  now  developed  need  of  a  verb 
expressing  action  might  have  been  supplied  by  “uttered”, 
which  however  offers  only  a  transparent  mask  to  cover  the 
tautology;  for  “uttered  shouts”  is  after  all  detectable  as 
nothing  more  or  less  than  “uttered  special  utterances”. 

But  the  mask  provided  by  the  actually  chosen  verb  was 
more  opaque.  Relation  of  the  one-who-utters  to  whatever- 
is-uttered,  was  displaced  by  figuratively  conceived  relation 
of  possessor  to  what  is  possessed.  Accordingly, 

He  often  had  shouts; 

“II  avait  des  cris,” 

which  may  be  excellent  French,  though  rather  execrable 
language. 

Similarly, 

“The  study  of  the  classics  has  had  a  revival,”  for 

“The  study  of  the  classics  has  revived”  or  “been  revived” ; 
compare 

“McDonald  has  the  measles — or  a  fever” 

which  is  hardly  an  improvement  on  e.  g.  the  Biblical  “lay 
sick  of  a  fever”. 

Further,  we  are  strangely  awkward  even  in  expression  of 
enjoyment  (which  may  claim  a  higher  rank  than  pleasure, 
though  a  lower  rank  than  happiness.)  Deriving  it  from 
this  or  that,  we  readily  express  it— rather  oddly  though — 
e.  g. 

“I  enjoyed  the  picnic”, 

for  “The  picnic  caused  enjoyment  to  me”.  Suppose  how¬ 
ever  that  I  wish  to  state  my  case  without  revealing  what  it 
is  that  I  enjoyed — or  the  opposite.  If  I  should  say  “I  suf¬ 
fered”,  I  should  not  alarm  the  stylist.  But,  if  I  should  ven¬ 
ture  the  exactly  corresponding  “I  enjoyed”,  what  I  mean 
might  easily  be  lost ;  surprise  might  thwart  discovery.  Cur¬ 
rent  paraphrases  are  indeed  abundant,  though  peculiar;  e. 
g.  “I  enjoyed  myself”;  “Je  me  suis  amuse”;  “I  had  a  good 
time”  or  “an  enjoyable  time” — for  an  enjoyed  (?)  time.” 
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“I  had  a  pleasant  (for  a  pleasing?)  time”  is  possibly  our 
best;  our  (journalistic)  worst, 

“A  pleasant  time  was  had  by  all”. 

The  most  remarkable  of  verbal-noun  intrusions  that  I 
thus  far  have  encountered  is  in  Hugo's  Toilers  of  the  Sea 
(Ien  Paope-Leore  VII-2.).  A  girl  about  to  leave  her  swain 
apologizes,  saying 

“J’ai  mon  fait  (or  say  mes  faits)  a  choser” 
which  may  mean 

“I  have  my  chores  to  do”, 

which  also  may  be  worth  examination. 

In  farm  life,  “chores”  apparently  comprise  the  usual  final 
minor  doings  of  the  day.  Omitting  qualifiers  then,  “I  have 
my  doings  to  do”— an  obvious  tautology,  which  reappears  in 
e.  g. 

“Je  ferai  votre  affaire”,  (a  faire), 

“I’ll  do  your  whatsoever-are-to-do” — “your  doings”  or 
“to-do”. 

The  quoted  French  is  even  more  remarkable.  “Mes 
faits”  are  strictly  my  acomplished  acts — my  doings,  then, 
by  no  means  of  the  presentor  the  future,  but  distinctly  of 
the  past- — “my  dones”.  What  is  required  is  my  “to-be- 
dones”.  But  this  may  be  neglected ;  for  “mes  faits”  may  by 
extension  easily  develop  the  required  meaning. 

I  can  only  guess  the  origin  or  meaning  of  the  “choser” 
which  may  be  no  more  than  “chose”  in  verbal  function; 
this  would  mean  to  actualize,  objectivize,  or  say — to  rise 
to  the  occasion — “thingify”. 

To  transform  a  mere  conceived  (or  pictured  or  imagined) 
action  into  real  action,  is  to  act.  The  girl  accordingly  might 
rightly  say,  although  with  less  of  merely  formal  realism, 
“I  must  act”,  “I  have  to  do”  or  “work”. 

De  jure:  II  mit  son  fusil  en  joue  contre  toi —  a  pictur¬ 
esque  expression  for  the  aiming  of  a  musket,  in  which  act 
the  butt  of  the  weapon  is  laid  to  the  cheek  in  sighting. 

The  original  meaning  of  the  “mit  en  joue  etc,”  once  hav- 
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ing  weakened  into  “aimed  a  musket  at”,  ellipsis  and  re¬ 
organizing  lead  to  the 

De  facto:  “II  te  mit  en  joue”  (Vigny,  Cing-Mars;  Chap 
XI)  = 

“II  te  visa”. 

England  might  even  admit  “He  cheeked  his  musket  at 
you”— hardly,  however,  (save  in  a  different  sense)  “He 
cheeked  you  with  his  musket,”  though  “He  covered  you”  has 
been  established. 

Jogging  through  an  unfamiliar,  difficult  region,  with  a 
very  necessary  driver-guide,  I  vent  impatience  with 

“These  bushes  nearly  block  the  road”; 

he,  pointing  forward,  answers 

“After  we  get  beyond  that  hill  we  shall  have  open  country”. 

What  presumably  is  central  in  his  thinking  might  be 
stated  thus : 

“Beyond  that  hill”  there  are  no  bushes. 

— inferentially  no  blocking  of  the  road.  His  different  and 
his  further  words  do  not  assist  the  statement  or  the  infer¬ 
ence.  These  words  accordingly  invite  an  effort  to  deter¬ 
mine  how  they  found  an  entrance  info  his  announcement. 

“Beyond  that  hill”  suggests  no  more  than  a  particular 
part  of  space — unoccupied ;  “there  are  no  bushes”  fails  to 
introduce  an  occupant;  a  mental  operation  of  this  sort, 
though  common,  in  the  present  case  is  hardly  plausible. 
The  driver  lives  a  life  of  things  and  doings ;  and  his  think¬ 
ing  will  presumably  be  more  objective.  Non-existing 
bushes  need,  with  him,  support  by  something  else  that  does 
exist.  Accordingly 

“Beyond  that  hill”  there  is  coun¬ 
try  in  which  there  are  no  bushes 

or,  to  avoid  negation — leastwise  semblance  of  negation — 

“open  country”. 

The  subconscious  now  asserts  itself  in  multiple  intrusion. 
He  is  weary  of  the  journey,  in  itself  monotonous  and 
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often  made  by  him.  He  longs  to  reach  its  end.  He  looks 
in  his  imagination  forward — forward,  first,  in  time — to 
what  is  future — “after” 

Also  forward — but  in  space — he  has  already  looked,  “be¬ 
yond  that  hill”,  to  distant  space;  another  forward  look  he 
gives  to  intervening  space  through  which  the  traveller 
must  go — or  “get”. 

The  weariness  and  longing  are  his  own;  to  feel  them  is 
to  be  conspiciously  aware  of  self.  Accordingly,  most  nat¬ 
urally,  “I”;  but  his  self-consciousness  is  gentlemanly:  he 
includes  his  passenger;  the  “I”  gives  way  to  “we”.  So 

“After  we  get  beyond  that  hill”. 

In  the  second  member  of  the  sentence  “we”  again  in¬ 
trudes. 

Once  more  futurity  intrudes  in  “shall”. 

By  “have”  there  is  intruded  an  idea  of  possession,  quite 
imaginary,  very  common,  almost  corollary  to  the  “I”  e.  g. 

The  view  from  this  window*  is  beautiful 

becomes 

“I  have  a  beautiful  view  from  my  window”. 

He  does  not  own  the  window ;  even  less  he  owns  the  view 
which  it  commands.  The  “I”,  however,— even  “my” — may 
be  excused  as  merely  quite  irrelevant.  But  “have”  is — 
strictly  taken —  positively  arrogant.  To  feel  as  if  one 
owned  terrestrial  loveliness  to  the  horizon  line— and  may¬ 
be,  too,  the  heavens  above- —  is  altogether  natural;  but  to 
proclaim  the  imaginary  tenure  is  a  radically  different  mat¬ 
ter. 

It  must  be  admitted  that  “to-have”  by  no  means  always 
flatly  states  possession — frequently  has  other  meanings 
(p.  396)  and  that  one  of  them  may  dominate  in  the  quota¬ 
tion.  But,  although  subordinated,  the  idea  of  possession 
always  is  detectable  and  inexpedient.  “You  have”  would 
be  safer. 

Whoever  pushes  in  where  he  isn't  wanted,  isn’t  likely  to 
“sing  small”.  Analogously  what  intrudes  into  a  judgment 
can  not  be  expected  always  to  content  itself  with  a  sub- 


*In  a  class-room  used  by  the  maker  of  the  statement. 
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ordinate  rank:  it  tends  to  crowd  its  betters  from  their 
places:  judgment  is  reorganized — too  often  revolutionized. 
The  fact  that  in  a  given  place  “there  are  no  bushes”  yields 
to  the  announcement  that  we’re  going  to  own  the  place  (“we 
shall  have  open  country”)  ;  the  syntactical  importance  of 
“beyond  that  hill”  as  predicate,  is  lost  in  the  side-tracked 
“after  we  get  beyond _ ” ;  etc.  etc. 

However,  recognition  of  intrusion  is  not  necessarily  its 
condemnation.  The  violin  is  said  to  have  a  purer  tone  than 
any  other  musical  instrument,  the  tone  most  free  from  over¬ 
tones — intruded  tones — “the  whitest”.  Many  however 
prefer  the  tinted  tones — and  even  that  prismatic,  most  col¬ 
lective,  tone  (or  “timbre”)  offered  by  an  orchestra.  The 
most  of  us  enjoy  also  what  is  known  as  “local  color”,  na¬ 
tional,  sectional,  local — even  personal— of  the  present  or 
the  past;  and  this  is  often  but  another  name  for  the  tint  of 
thought,  the  coloration  being  commonly  effected  by  intru¬ 
sion,  though  as  truly  also  by  the  other  aberrations. 

Tinted  thought,  with  all  its  charm,  will  certainly  be  best 
appreciated  by  the  mind  that  best  can  at  the  same  time 
sense  the  white  thought  also — being  able  thus  to  juxtapose, 
compare  the  two. 

In  the  city  of  Gottingen  only  a  narrow  streak  of  sidewalk 
used  to  be  fit  to  walk  on.  The  remainder  seemed  to  be  com¬ 
posed  of  sea-beach  pebbles — quasi  boulders — ellipsoids,  ob¬ 
late  spheroids,  of  varying  protuberance  upward — excellent 
stepping  stones  in  times  of  heavy  rain — at  all  times  a  re¬ 
liable  kill-or-cure  for  wabbly  ankles — fine  for  goats  or 
chamois. 

The  viable,  goable  streak  was  formed  of  rock,  on  one  face 
dressed  to  form  the  curb,  and  on  another  to  serve  as  flag¬ 
ging.  To  hug  the  gutter  was  accordingly  the  aim  of  the 
pedestrian;  and  the  gutter  naturally  figured  prominently 
in  the  “rule  of  the  road”,  announced  to  me  as  follows : 

“The  person  who  has  the  gutter  on  his  left  side 
doesn’t  turn  out”. 

Strictly  taken,  this  announcement — impotent,  as  nega¬ 
tively  phrased— confines  itself  to  that  which  isn’t  done:  it 
fails  to  state  that  any  one  does  “turn  out” — a  reticence 
that  actual  practice  somewhat  justified.  But  on  reflection, 
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with  the  help  of  diagrams,  one  might  deduce  this  road- 
rule: 

Turn  to  the  left. 

But  let  the  actual  rule  remain  as  it  is— -a  souvenir,  to 
cheer  with  its  rainbow  tints  the  dead  monotony  of  neces¬ 
sarily  so  often  striving  to  think  wjhite. 

To  eke  out  a  barren  judgment  with  associated  though  un¬ 
necessary  details  often  gives  it  objectivity  or  picturesque¬ 
ness  or  vivacity— a  gain  however  which  is  much  more  likely 
to  be  made  as  the  result  of  a  discriminating  purpose  than 
as  a  mere  stroke  of  luck;  e.  g.  a  judgment  stripped  of  all  im¬ 
pedimenta  may  be  rendered  by 

Exactly  matched  (spans  of)  horses  are  rare, 
instead  of  which  the  following  was  substituted: 

“It  is  rare  that  you  see  a  man  drive  two  horses 
that  are  matched  exactly.” 

In  this  the  horses  and  the  accurracy  of  their  matching  are 
demoted  to  the  inconspicuous  function  and  position  of  an 
after-thought.  But  “you”  are  courteously  associated  with 
the  proposition,  as  a  witness ;  and  the  driving  and  the  driver 
energize  the  situation.  So  far  so  good,  if  time  and  effort 
need  not  be  considered. 

But  suppose  the  eking  out  exaggerated,  e.  g.  thus : 

It  is  in  most  parts  of  our  country  an  excessively 
rare  thing  that,  as  you  walk  along  the  streets  or 
the  suburban  roads  of  even  wealthy  and  fastidious 
communities,  and  wlonder  if  in  these  or  any  other 
places  there  are  horses  that  are  matched  exactly, 
you  will  see  a  coachman  driving  a  pair  that  satis¬ 
fies  you. 

It  would  hardly  be  surprising  if  you  should  reply  “I  often 
see  a  pair  that's  good  enough  for  me”,  suggesting  that  amid 
the  rubbish  of  my  sentence  your  attention  was  so  wearied 
that  it  failed  before  you  reached  the  main  point  of  my  state¬ 
ment;  or  you  might — and  most  forgivably — desert  me  in 
the  middle  of  my  utterance. 

20 
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Given 

Authors  rarely  speak  well  of  each  other, 

speaking  easily  leads  to  hearing,  as  in 

“It  is  rare  that  you  hear  two  authors 
speak  well  of  each  other.” 

Mere  verbosity  begins  the  change  from 

Strength  of  genius  has  made  some  men 
eminent  in  very  different  spheres 
to 

“II  s’est  trouve  des  hommes  que  la  force 
de  leur  genie  a  rendus  habiles  en  des 
genres  tres-opposes.” 

Much  better,  in  a  commencement  oration, 

Thousands  would  be  out  of  work 

develops  into 

“Thousands  of  unemployed  would  parade  the 
streets  of  New  York  and  Chicago.” 

Not  so  fortunately,  in 

The  lack  of  honest  lawyers 

“the  lack” — through  presumably  the  intermediate  “our  lack 
(our  want)  is  resolved  into 

“The  lack  we  have  (of  honest  lawyers)  ”, 

which  is  rather  near  to  having  a  not-having. 

Noting  my  ungainly  attitude,  my  hostess  says 
“I  don’t  believe  you’re  comfortable  in  that  chair”. 

In  fact,  however,  my  anatomy  is  so  distributed,  that  I  can 
use  with  truth  the  ordinary  formula, 

“This  chair  is  very  comfortable”. 

Never  mind  the  fact  that  “comfortable”  has  been  used  in 
different  meanings- — both  in  that  of  comfort-having  and  in 
that  of  comfort-giving ;  we  are  used  to  shifting  our  sensa- 
tion-namers  from  ourselves  to  the  sensation-causers. 


Oiven— Linguistic  A  b  err ations . 


403 


But  a  much  more  fundamental  shift  is  to  be  made.  The 
chair,  as  cause  of  the  enjoyed  comfort,  shall  be  actor,  and 
shall  act  upon  myself  (intruded),  as  in  Shakespeare's  utter¬ 
ance, 

“The  music  likes  me  not". 

Analogously,  of  the  chair, 

It  (comforts,  pleases,  suits  or)  likes  me. 

But  this  u^age  now  is  obsolete.  We  figuratively  imagine 
that  in  some  way  we  affect  the  chair  with  our  enjoyment. 
Accordingly, 

I  like  the  chair. 

The  ego  of  the  German  is  attended  by  his  attitude.  Does 
he  fear  that  w(e  may  picture  him  as  lying  in  the  chair— or 
standing  on  it?  He  insists  on  “sitting".  He  might  say 

I  like  to  sit  in  this  chair. 

But  no ;  the  sitting  to  the  fore ! 

I  sit. 

No  place  remains  for  the  vastly  more  important  liking,  save 
as  an  adjunctive— naturally  to  “sit",  as  in 

I  gladly,  willingly  or  likingly  sit  in  this  chair. 

“Ich  sitze  gern  in  diesem  Stuhle". 

UTILITY  OF  OPERATIONS  COMMONLY  ABERRANT 

— plainly  not  a  title  suitable  to  every  operation. 

Aberrations  of  the  word,  except  the  hybrids,  hardly  can 
be  better  than  mere  errors  in  orthography,  which  may  ex¬ 
clusively  amuse  or  have  depictive  value,  e.  g.  dialectic,  local, 
personal.  The  hybrids  (as  suggested  on  p.  267)  may  lend 
themselves  to  wit. 

Idea-aberrations— errors  in  the  very  personnel  (or  in  the 
organizing)  of  a  connotation— promise  little  but  disaster  or 
vexation,  save  in  the  enjoyable  ridiculousness  noted  in  the 
case  of  hybridizing. 

Sentence-aberrations  are  so  many  infidelities  of  thought- 
expressed,  to  thought  intended — interesting  and  amusing, 
(though  at  the  expense  of  the  linguistic  mar-plot),  when 


404  Wisconsin  Academy  of  Sciences,  Arts,  and  Letters. 

intended  meaning  still  remains  intelligible,  and  the  nature 
of  the  aberration  thorougiily  appreciated. 

Aberrations  of  the  judgment,  being  infidelities  of  actual 
thought  to  laws  of  thought  or  even  to  the  thinker’s  general 
purpose,  doubtless  have  a  wider  scope  than  others ;  for  the 
average  judgment  has  more  factors — each  one  fallible — 
than  an  idea;  and  the  scope  of  thought — so  nearly  bound¬ 
less — must  afford  a  greater  opportunity  for  error  than  the 
mere  materials  and  modes  of  word — or  sentence-building. 

At  the  more  convenient  moments  it  has  been  observed 
that  an  ellipsis  in  the  judgment  may  avoid  fatigue  of  both 
the  speaker  and  the  hearer;  that  intrusion — also  substitu¬ 
tion — may  enhance  poetic  value,  or  the  coloration  of  a  judg¬ 
ment;  that  a  strictly  wrong  or  an  inferior  arrangement 
may  occasionally  be  more  energetic  or  provide  an  oppor¬ 
tunity  for  humor;  (See  the  Village  Poet,  etc.,  p.  361),  that 
a  faulty  organizing  may  be  preferable  to  defying  usage  or 
to  sacrificing  word-simplicity;  that  even  hybrid  judgments 
have  a  special  liveliness;  that  hybrid  figurative  costumes 
offer  an  abundant  opportunity  for  fun. 

These  advantages  have  only  secondary  value.  On  the 
other  hand,  it  may  be  claimed  for  substituting  and  reorgani¬ 
zing  that  they  frequently  are  absolutely  rational  and  emi¬ 
nently  useful — even  necessary,  though  they  seem  to  have 
been  strangely,  inexcusably,  neglected  by  our  language-stu¬ 
dents. 

This  topic  may  conveniently  be  introduced  by  the  embar¬ 
rassment  attending  a  translation,  e.  g.  of 

“Defense  de  fumer.” 

Difficulty  is  at  once  encountered  with  “Defense”,  for 
which  there  seems  to  be  in  English  no  exact  equivalent. 

“Forbiddance  to  smoke” 

would  fully  meet  requirements;  but  the  leading  word  no 
longer  is  in  use  (?)*  However,  let  it  serve  a  moment  as 


•The  luckless  teachers  of  the  modern  languages  are  not  allowed  so  great 
a  liberty1  as  used  to  be  conceded  to.  or  arrogated  by,  their  Greek  and  Latin 
colleagues,  who  in  my  day  often  forced  our  English  into  classic  termin¬ 
ology  and  structure,  e.  g.  “Yellow  as  to  his  hair”;  “Refine  away  now  on 
your  doxy”  (by  one  eminent  in  scholarship  and  culture),  though  our 
ordinary  English  offered,  e.  g.  “Subtilize  (upon)  your  pet  opinion”, 
“Ride  your  hobby”,  etcetera. 
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a  bridge  to  other  symbolism.  As  a  verbal  noun  its  mean¬ 
ing  may  be  rendered  by  the  more  acceptable  “forbidding” ; 
also  the  infinitive  “to  smoke” — another  verbal  noun — may 
be  replaced  by  “smoking”  (in  its  meaning  an  equivalent 
verbal  noun).  Accordingly, 

Forbidding  smoking, 

of  which  words  the  latter  is  intended  as  the  object  of  the 
former  ;  otherwise  expressed,  the  two  are  in  the  action-to- 
actee  relation. 

Let  the  order  of  the  terms — “forbidding”  first,  and 
“smoking”  last — be  now  reversed.  Relation  which  obtains 
between  them  obviously  also  needs  to  be  reversed — which 
is  effected  by  the  passive  voice.  Accordingly, 

Smoking  forbidden, 

which  has  put  the  smoking  and  forbidding  into  the  relation 
of  actee  to  action  (see  “The  Passive  Voice”  etc.)  and  no 
doubt  is  well  enough;  but  it  is  not  the  actually  current 
formula.  Once  more  then,  by  a  substitution, 

Smoking  not  permitted, 

which  perhaps  is  practically  near  enough  to  absolute  syn¬ 
onymy,  or  leastwise  equally  adapted  to  the  given  situation. 

The  last  expression  obviously  figures  as  a  merely  verbal 
shortening  of  “smoking  is  not  permitted”.  Now,  instead 
of  thus  denying  that  smoking  is  allowed— instead  of  a  front 
attack  upon  an  affirmation — let  us  make  a  sort  of  flanking 
movement.  Let  the  proposition  stand  in  affirmation  form ; 
but  rob  it  of  its  force  by  an  adjunctive,  thus : 

“No  smoking  (is)  allowed.” 

In  this  expression  it  is  still  affirmed  that  smoking  is  al¬ 
lowed;  but  the  amount  of  smoking  is  reduced  to  zero. 
“Smoking”  stimulates  the  right  idea  in  its  total  connota¬ 
tion;  but  its  denotation  is  obliterated  by  the  “no”.  In 
other  words  the  category  has  been  absolutely  emptied,  the 
adjunctive  being  merely  final  term  in  the  diminuendo  series 
offered  by  “All  (smoking) ,  much,  some,  little,  no”.  Analo¬ 
gously  in  the  often  cited  book  on  Ireland, 
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Snakes . 

4 ‘There  are  no  snakes  in  Ireland.” 

The  above  laborious  exhibition  of  equivalences  is  not 
meant  to  intimate  that  one  familiar  with  translation  w'ould 
be  put  to  any  effort  in  the  finding  of  his  way  from  French 
to  English  in  the  case  examined.  He  would  readily  trans¬ 
late  as  indicated- — may-be  more  successfully ;  and  he  might 
succeed  as  easily  in  cases  much  more  difficult.  He  might 
however  find  it  not  so  easy  to  defend  his  operations  or  se¬ 
cure  himself  from  error.  Either  calls  for  a  perception  of 
equivalence  in  connotations  and  in  different  modes  of  build¬ 
ing  thought,  that  in  our  language-study  still  lies  far  beyond 
us. 

To  enforce  the  shortness  of  our  comings,  I  appeal  to 
Mathematics.  Thinking,  both  numerical  and  quantitative, 
has  indeed  the  great  advantage  of  restriction  to  ideas  capa¬ 
ble  of  great  exactness.  I  can  differentiate  e.  g.  a  barrel  and 
a  hogshead  more  precisely  than  the  honesty  of  Jones  and 
that  of  Robinson.  But,  further,  mathematical  idea-exact¬ 
ness — much  developed  by  the  keenest  minds — is  supple¬ 
mented  by  the  most  (?)  exact  of  all  notation-systems. 
Also,  in  establishing  equivalence  of  judgments,  accuracy 
has  attained  its  maximum.  Manipulation  of  equations 
does  not  countenance  the  so-called  “free  translation”  or  an 
equally  hap-hazard  paraphrasing. 

Thus,  to  comment  first  on  substitution,  given  a  =  b,  a  c 
will  not  be  put  in  place  of  a ,  without  a  certainty  that  one 
exactly  duplicates  the  value  of  the  other ;  and  the  operator 
will  not  recommend  a  leaping  from  e.  g. 

15  — 3==  31/4  +  23 !4 
2 

12-6X2. 

He  will  advise  us  rather  to  proceed  by  single  carefully  con¬ 
sidered  steps— as  in  our  painful  passage  from  “Defense  de 
fumer”  to  “No  smoking  allowed”  for  which  presumably  a 
shorter  and  a  better  route  may  be  discovered. 

Of  reorganizing  pure  and  simple  there  is  little,  to  my 
knowledge,  in  the  mathematical  procedure  which  does  not 
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affect  variety  in  the  equation  form.  To  cite  a  simple  in¬ 
stance,  given 

A  <  M  X  0 

rewritten  as  M  X  0  <  A, 

the  mathematician  does  not  merely  say  that  he  has  put  the 
first  expression  “in  the  passive  voice”.  He  recognizes 
with  the  utmost  clearness  that,  by  putting  terms  in  the  in¬ 
verted  order,  ipso  facto  he  reverses  their  relation.*  Other¬ 
wise  expressed,  if  he  elects  to  read  his  judgment-record 
backward,  it  does  not  occur  to  him  to  skip  the  changing  of 
his  >  to  <. 

To  apply  above  considerations  to  our  usual  linguistic 
practice,  in  our  passage  from  one  form  of  judgment  to  an¬ 
other,  safety  calls  for  clear  perception  of  a  what,  a  how, 
a  why:  of  what  exactly  are  the  constituting  members  of 
each  form — and  what,  if  any,  substituting  is  required;  of 
ho>w(  one  total  differs  from  the  other  in  its  organizing ;  and 
of  why  the  totals  are  equivalent. 

I  first  would  emphasize  the  what,  as  being  often  (through 
its  intricacy),  more  or  less  elusive.  To  illustrate,  in  a  book 
of  exercises  I  encounter  “caught  by  the  windage  of  Niagara, 
eagles” 

“Whirled  downward,” 

to  be  rendered  into  French,  which — as  I  am  informed — can 
not  to  be  done  by  word  for  word  translation,  since  that  lan- 
gauge  has  no  word  for  “whirl”  as  here  employed. 

First,  then,  wthat  is  there  to  be  translated  ?  “Taking  in¬ 
ventory”  seems  to  be  in  order. 

Obviously  “whirled”  expresses  several  ideas, 

(1)  Progression,  change  of  place,  or  motion  of  transla¬ 
tion. 

(2)  Rotation,  either  axial  or  orbital,  or  both.  I  choose 
the  first  as  somewhat  more  convenient. 

(3)  Rapidity;  and  this  may  bear  on  both  progression 
and  rotation,  or  on  either  one  alone.  I  choose  the  bearing 
on  progression  only. 


*This  I  elsewhere  have  contended  Is  the  special  function  of  the  passive 
voice.  See  ‘‘The  Passive.” 
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(4)  Involuntariness,  which  I  suggest  as  merely  barring 
some  translations,  and  allow  to  lapse. 

(5)  I  also  overlook  the  pastness  of  the  action,  its  con¬ 
tinuation  or  its  repetition,  and  required  association  of  it 
with  a  plural  subject,  as  they  all  are  common  to  the  lan¬ 
guages  considered. 

Using  now  a  special  word  for  each  idea  (I  think)  of  con¬ 
notation,  I  develop 

Eagles  (3)  rapidly  (1)  went  (2)  rotatingly  downward, 
of  which  all  ideas  are  readily  expressible  presumably  in 
almost  any  language,  wprd  for  word.  But  the  resultant 
French  would  be  no  better  than  the  English.  There  are  far 
too  many  words.  We  must  condense. 

Now  while  the  French  can  not  by  one  word  symbolize  the 
three  ideas  registered  by  “whirled’",  it  can  by  one  word 
symbolize  the  trio  registered  by  “rapidly”,  “went”  and 
“downward”,  in  a  single  word,  accordingly  “tomberent”. 
Rotation,  thus  far  not  translated,  may  be  adequately  ren¬ 
dered — and  conveniently,  too — by  “en  tournoyant”. 

What  has  happened  may  be  otherwise  suggested  thus. 
In  English  the  “progression” — part  of  what  is  meant  by 
“whirled”,  was  qualified  by  another  part  “rotatingly” — by 
what  may  rank  as,  so  to  put  it,  an  internal  adverb — and  by 
an  external  adverb  “downward”.  In  the  French  these  ad¬ 
verbs  merely  have  become  respectively  external  and  inter¬ 
nal  Ergo  the  equivalence  of 

(Eagles)  whirled  downward; 

(Des  aigles)  tomberent  en  tournoyant. 

To  illustrate  on  a  larger  scale,  in  “Cinq-Mars”  Vigny 
somewhere  writes  this  sentence  of  two  persons : 

“Ils  se  questionnaient  du  regard”  or,  word  for  word, 
“They  questioned  themselves  with  the  look. 

But  usage  allows,  and  context  here  requires,  the  interpre¬ 
tation  of  “se  questionnaient”  as  not  alone  reflexive,  but  ad¬ 
ditionally  and  essentially  reciprocal.  That  is,  the  question¬ 
ings  are  not  directed  by  such  person  to  himself,  but  to  the 
other.  Accordingly  the  French  may  be  expanded,  as  is 
often  done,  producing 

Ils  se  questionnaient  l’un  (questionnait)  1’autre. 
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But  ‘Tun  l’autre” — like  “einander” — seems  to  be,  though 
rather  dimly,  sensed  as  virtually  adverbial,  as  if  one  said 
“each-other-wise”,  or  say  “reciprocally”.  In  short  the  ex¬ 
planation  of  “They  questioned  themselves”  by  “each  (ques¬ 
tioned  the)  other”,  may  give  way  to  an  equivalent  adverbal 
describing  of  “They  questioned”,  as  in 

They  questioned  reciprocally  with  The  look. 

The  here  collective  value  of  “regard”  requires  the  use  in 
English  of  the  plural,  ergo 

They  questioned  reciprocally  with  looks, 

our  language  in  this  case  neglecting  the  comparatively  in¬ 
significant  idea  recorded  by  the  article. 

While  this  translation  seems  to  me  exact,  the  English  lan¬ 
guage  does  not  utilize  the  judgment-structure  indicated: 
phraseology  is  unconventional.  To  make  it  better,  first  I 
make  it  worse.  Let  “questioned”  be  replaced  by  the  essen¬ 
tially  equivalent  “gave  questions”,  as  in 

They  gave  questions  reciprocally  with  looks. 

The  words  “with  looks”  have  thus  far  been  adjunctive  to 
the  verb — most  strictly,  then,  adverbial;  but  this  was  not 
required.  It  often  happens  that  an  adjunct  may  indiffer¬ 
ently  bear  on  one  term  of  a  judgment,  or  another.  Given, 
“The  French  King  helped  the  Pope”,  the  adjunct  “in  the 
seventh  century”  may  bear  upon  the  king,  the  helping,  or 
the  Pope:  the  three  must  synchronize;  they  can’t  belong 
to  different  centuries.*  The  period  assigned  to  one  is  ipso 
facto  that  of  all. 

Analogously  in  the  present  case  of  giving  and  the  given 
questions,  either  that  or  these  may  be  conceived  as  having 
been  effected  by  the  means  of  looks.  Accordingly, 

They  gave  reciprocally  questions-with-looks. 

Again  “with  looks”— or,  otherwise  expressed,  “by 
(means  of)  looks”— is  merely  an  abridgment  of  “conveyed 
by  looks”.  Accordingly  again 

They  gave  reciprocally  questions  conveyed  by  looks. 


*Except  in  case  of  overlapping-,  which  I  bar. 
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Moreover  “questions  conveyed  by  looks”,  recording  a  con¬ 
ception  which  is  of  the  passive  type,  with  proper  care  may 
safely  take  the  active  form  (if  only  change  in  sequence 
be  attended  by  reversal  of  relation) ,  as  in 

They  gave  reciprocally  looks  conveying  questions. 

Now  “looks  conveying  questions”  are  no  more  than  “ques¬ 
tioning  looks  or  glances” ;  also  what  is  meant  by  “gave  re¬ 
ciprocally”  may  be  quite  as  well  recorded  by  “exchanged”. 
Accordingly  the  following  translation  is  suggested. 

They  exchanged  questioning  glances. 

To  recapitulate,  the  judgment  indicated  by  “They  ques¬ 
tioned  themselves  with  the  look”  has  undergone  a  revolu¬ 
tion.  In  particular,  a  purely  inferential,  though  assuredly 
intended  virtually  (parenthetic  or)  adverbial  idea  of  re¬ 
ciprocity  advances  from  subordinate  rank  to  dominant  as 
mid-term — say  the  judgment  center:  what  was  adverb  now 
is  verb.  On  the  other  hand  the  dominant  idea  expressed 
by  “questioned”  has  retired  from  the  center  of  the  judg¬ 
ment  to  subordinate  position  as  an  adjunct  of  the  final 
term:  what  was  the  verb  is  now  an  adjective  associated 
with  the  object.  The  idea  named  by  “look”,  instead  of 
serving  (with  a  preposition)  merely  as  a  mid-term  adjunct, 
now  is  in  the  judgment  front-line  as  the  last  term:  what 
wjas  adverb-factor  now  is  object.  Also  many  other  changes 
have  been  made,  though  not  perhaps  so  striking,  and  less 
radical. 

The  translation  offered  in  a  sense  is  surely  “free”*:  the 
liberties  which  have  been  taken  are  both  great  and  numer¬ 
ous;  but  at  least  an  effort  has  been  made  to  justify  each  one 
of  them,  and  they  are  taken  one  at  a  time.  The  equivalence 
of  French  and  English  ought  to  be  exact. 

As  a  rule,  however,  save  in  word  for  word  translation, 
we  are  not  so  careful.  Overlooking  details — thinking  only 
of  the  totals — we  accept  a  vague  impression  of  a  general,  a 
somehow-or-other,  equivalence !  and  in  the  simpler  cases  we 
do  well  enough.  In  case  of  difficulty,  too,  we  may  be  fav¬ 
ored  with  an  inspiration.  But,  although  our  operation  be 
successful,  something  w(e  have  missed.  The  clear  percep¬ 
tion  of  equivalence  at  every  change  of  judgment-form  would 
mean  the  recognition  of  the  laws  or  principles  that  govern 
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such  equivalences — a  much  extended  Logic.  If  with  such 
a  logic  our  familiarity  developed,  and  the  range  of  (pos¬ 
sible)  thought-manipulation  widened  and  became  a  system, 
we  might  reach  (in  changing  of  a  judgment  form)  a  skill, 
an  accuracy  and  a  readiness  analogous  to  that  exhibited 
e.  g.  in  Algebra;  and  this  efficiency  would  obviously  have  a 
much  more  frequent  value  in  the  use  of  any  mother-tongue 
than  in  translation. 

But,  as  leading  up  to  this  suggestion,  I  elected  to  examine 
first  the  difficulties  which  beset  translation,  for  this  reason : 
They  are  very  obvious  and  inevitable.  We  are  not  to  blame 
for  foreign  judgment-forms  which  English  can  not  use. 
But  if  I  form,  myself,  a  judgment  that  my  English  won’t 
express,  you’ll  tell  me  that  I  am  myself  at  fault.  However, 
I  might  sometimes  plead  not  guilty.  Thus,  it’s  not  my  fault 
that,  in  our  number-system,  ordinals  are  incomplete — 
which  might  occasion  trouble.  Thus,  for  instance  I  may 
say  of  Brown,  most  simply,  this:  “He  hasn’t  tried  to  leave 
off  smoking”;  or,  employing  a  pseudo-negative  (See  pp. 
471-2).  “He’s  made  no  effort”;  or  again,  with  genuine 
negation,  “He’s  not  made  a  first  attempt”.  But,  if  I  do 
my  thinking  independently  of  actual  words,  I  readily  may 
form  the  judgment  thus  expressible,  once  more  in  pseudo¬ 
negative  form:  “He’s  at  his  zeroth  effort”  (see  p.  261)  — 
which  would  be  in  danger  of  not  being  understood. 

In  a  sense  I’m  not  to  blame :  it’s  not  my  fault  that  Eng¬ 
lish  does  not  use  the  judgment-form  that  I  elected.  On  the 
other  hand  it  is  my  fault  that  I  did  not  elect  a  judgment- 
form  that}  English  uses.  My  election  might  have  been  the 
best,  in  this  or  any  other  case,  if  I  could  only  always  have 
in  mind  together  and  distinctly  all  the  eligibles. 

As  an  illustration  I  propose  a  very  simple  case,  in  which 
the  difficulty  is  occasioned  by  our  always  thinking  a  par¬ 
ticular  idea  as  substantive  in  judgment-forming.  The 
word  (or,  say,  the  “stem”)  for  such  a  judgment-member 
stands  accordingly  in  “splendid  isolation”,  having  neither 
kin  nor  kith,  not  even  neighbors — otherwise  expressed,  un¬ 
furnished  with  the  customary  variant  forms  designed  to 
serve  as  verb  or  adjective  etc. — requiring  therefore  a  par¬ 
ticular  judgment-form  and  corresponding  sentence,  to  per¬ 
mit  its  use. 
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For  instance  “Capital  and  labor  have  not  thus  far  seemed 
to  understand  that  each  in  time  must  share  the  other's  loss 
or  gain  (or  weal  or  woe).  (See  solidarity,  p.  272.)  Sup¬ 
pose  I  wish  to  add  that  there  is  ground  for  hoping  just  the 
opposite,  and  wish  to  name  this  opposite  with  utmost  brev¬ 
ity.  If  I  were  making  an  extempore  address,  I  might  un¬ 
wisely  trust  to  luck,  and  make  a  start  which  would  commit 
me  to 

There’s  ground  for  hope  that  they  will  solidarize ;  or 

that  they  will  be  solidary;  or 

that  they  will  do  their  .doings  solidarily. 

If,  however,  I  could  adequately  sense  the  situation  in  ad¬ 
vance,  foreseeing  all  expression-possibilities  and  hindrances, 
it  migh  occur  to  me  that  the  embarrassing  idea  is  expres¬ 
sible,  though  only  by  a  noun;  and  were  I  quick  enough  in 
operating  on  a  judgment — say  a  thought-equation — I  might 
shift  to 

There  is  ground  for  hoping  that  they  will  develop  soli¬ 
darity,  or  briefly 

There  is  ground  for  hope  of  solidarity. 

You  might  suppose  that,  having  neared  the  end  of  what 
apparently  was  a  blind  alley,  I  had  hit  upon  the  only  word 
that  offered  exit,  and  imagine  that  I  must  possess  a  vast 
vocabulary.  Not  at  all.  The  trick  was  turned — if  turned 
— by  quick  reorganizing  of  the  judgment-form;  and  such, 
I  fancy,  usually  is  the  fact  in  ultimate  escape  from  a  sen¬ 
tential  pocket. 

Accordingly,  not  only  in  expressing  foreign  thought  or 
paraphrasing  the  domestic  article,  but  also  in  expressing 
what  one  thinks  himself,  the  mastery  of  speech  appears  to 
be  most  notably  a  mastery  of  equivalences,  both  of  connota¬ 
tions  and  of  connotation-clusters — -and  especially  of  judg¬ 
ment-forms.  A  multitudinous  vocabulary  is  how'ever  much 
more  often  emphasized,  and  has  its  obvious  advantages,  if 
both  the  speaker  and  the  hearer  rightly  understand  it  all, 
and  if  the  former  has  the  genius  to  successfully  command 
so  large  a  force.  But  in  the  usual  linguistic  practice  a 
more  limited  but  carefully  selected  army,  handled  skilfully, 
may  be  superior.  The  better  strategy  is  sometimes  more 
effective  than  the  greater  number.  Xerxes  was  defeated. 
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That  language  proper  should  be  called  an  instrument  of 
thought-concealment  was  disputed  on  p.  262;  but,  on  the 
other  hand,  in  saying  what  one  really  means,  it  sometimes 
may  be  advantageous  to  disguise  (obscure,  conceal)  in  more 
or  less  intruded  detail-mass,  attenuate,  decentralize  or  leave 
to  inference  (right  or  wrong)  a  detail  of  a  judgment,  or  to 
temper  its  totality.  Reserving  illustration  more  complete  for 
the  Appendix,  for  the  present  let  a  once  more  quoted 
souvenir  of  German  suffice : 

“In  German  towns  the  rule  of  the  road  is  this  : 

When  two  pedestrians  meet, 
the  one  who  has  the  gutter  on  his  left 
does;  not  turn  out”,  , 

instead  of  (stripped  of  superfluities)  the  rule  of  the  road  is 
Turn  to  the  left. 


APPENDIX  A 
Introductory 

The  preceding  pages  possibly  have  justified  the  opinion 
(see  p.  257)  that  philologists  have  shut  their  eyes  to  much 
that  they  should  carefully  investigate,  while  straining  them 
in  study  of  comparatively  unimportant  matters.  Thus,  pre¬ 
liminary  labor  necessary  to  the  statement  that  an  an¬ 
cient  author  uses  one  form  of  the  VOCATIVE  more  often 
than  the  other,  consumes  the  time  and  energy  of  one  who 
makes  no  serious  effort  to  determine  what,  in  thought-com¬ 
munication,  a  “vocative”  accomplishes,  or  what  a  “state¬ 
ment”,  more  particularly  an  assertion,  is — much  less  a 
question;  who  leaves  us  ignorant  of  what  he  means  by 
“than”,  a  word  whose  need  of  explanation  Grammar  masks 
by  calling  it  a  “particle” :  that  is,  a  little  uninflected  word — 
which  any  one  of  us  might  see  unaided — adding  that  it  is 
employed  in  comparison,  which  is  unquestionably  true,  but 
also  true  of  three  or  four  or  forty  fellow-members  of  the 
sentence  which  announces  the  comparison.* 


*F or  some  endeavor  to  relieve  the  vagueness  of  ideas  associated  with  the 
words  above  in  full  face  see  e.  g. 

For  assertion,  pp.  272,  282,  283  ;  and  Interrogative  pp.  376-80  ;  388-96  ; 
421-3  ;  for  the  vocative,  p.  302-3  ;  for  “than”,  p.  372-3. 
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To  say  however  that  philologists  have  wasted  any  of 
their  effort,  would  betray  inadequate  imagination ;  for  it  is 
impossible  to  know  today  what  will  tomorrow  be  the  value 
of  the  least  impressive  data  which  they  are  accumulating. 
Judgment  of  what  they  have  done  may  be  at  least  sus¬ 
pended.  Also  what  they  have  left  undone  might  be  ignored. 
But  their  unfortunate  neglect  is  supplemented  by  offensive¬ 
ness.  They  have  repeatedly  declared  that  what  they  do, 
alone  is  worth  the  doing,  is  alone  “echt  wissenschaftlich”. 
This  pronouncement — which  apparently  originated  in  “Kul- 
tur” — and  their  frequent  snubbing  and  belittling  of  who¬ 
ever  would  attempt  what  they  have  shirked,  invite  the  usual 
comments. 

The  following  pages  aim  in  part  to  furnish  students  with 
additional  material,  worthy  of  investigation  more  success¬ 
ful  than  my  own ;  in  part  to  strengthen  reasoning  hitherto 
presented,  for  the  sake  of  brevity,  in  possibly  insufficient 
detail. 

Substitution  in  the  Sentence 

A  careless  butler,  as  the  story  has  it,  let  the  pickled 
tongue  slide  off  the  platter,  but  was  heartily  forgiven  on 
apologizing  for  the  casualty  as  a  “lapsus  linguae”.  His 
understudy,  thinking  that  the  much  applauded  phrase  must 
be  available  for  any  accident,  and  faring  similarly  with 
the  gravy,  scored  a  different  success  by  plagiarizing  the 
apology. 

On  a  larger  scale  of  blundering,  the  shoemaker,  whose 
rival  put  above  his  shop  the  motto  “Mens  conscia  recti”, 
countered  with  “Mfens’  and  womens'  conscia  recti.” 

In  popular  usage  “as”  and  “that”  displace  each  other; 
e.  g.  “Are  you  any  better  to-day?  I  dunno  as  (for  “that”) 
I  am”,  or  “Not  (according  to)  that  (=  what;  see  p.  415)  I 
know” — more  briefly,  “Not  as  I  know”.*  On  a  larger 
scale,  the  following:  “Do  you  think  it’ll  rain?  I  dunno  as 
it  will;  and  I  dunno  as  it  will.”  Experience  indicates  be- 


*In  “I  didn’t  think  he  was  that  (i.  e.  to  that  degree)  stupid”,  “that”  dis¬ 
places  “so”  which  “as”  (“all  so”  or  “just  so”)  merely  strengthens).  I 
appreciate  however  that,  with  this  interchange  of  words,  there  might  be 
interchange  of  meanings:  “as”,  “so”,  “that”  and  “than”  etc.  express  ideas 
rarely  definite.  With  their  uncertainties  in  mind,  I  let  the  given  cases  en¬ 
ter  here  as  merely  uses  of  a  wrong  word  for  the  right  one. 
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yond  a  reasonable  doubt  that  meaning  is  what  might  be 
rendered  by  “I  don’t  know  that  it  will;  and  I  don’t  know 
that  it  won’t.”  To  enforce  this  meaning,  the  expression 
actually  used  relies  on  emphases,  and  is  delivered  thus : 

“I  dunno  as  it  will;  and  I  dunno  as  it  will.” 

Thus  uttered,  the  expression  sounds  a  warning  that  its 
twin  announcements,  otherwise  identical  to  eye  and  ear 
alike,  have  different  meanings.  These  the  hearer’s  ingenu¬ 
ity  establishes  with  little  difficulty ;  for  the  antecedent  ques¬ 
tion  indicates  his  mental  recognition  of  the  two  alterna¬ 
tives — to  rain,  and  not  to  rain. 

Even  worse  ( ?) ,  in  answer  to  the  question  “Will  it  rain?” 
is 

“I  don’t  doubt  but  what  it  will”, 

in  which  a  search  for  the  ideas  expressed  by  “but”  and 
“what”  implies  the  generous  hypothesis  that  such  ideas 
there  are.  As  there  is  little  hope  of  finding  them  “by  dint 
of  dictionary”  or  with  any  help  afforded  by  grammarians’ 
imaginings  however  subtle,  guessing  seems  to  be  the  sole 
recourse. 

With  enough  “supplying”,  almost  any  batch  of  words 
may  be  invested  with  a  quasi-rationality;  for  instance,  in 
the  present  case,  “I  do  not  doubt,  but  (believe)  what  (fol¬ 
lows:  namely  that)  it  will  rain” — which  is  intelligible  but 
implausible.  I  renounce  “supplying”  and  content  myself 
with  given  words. 

In  popular  usage  what-I-do-not-doubt  is  approximately 
what-I-do-believe ;  and  that  I  do  believe  it,  I  may  (also  very 
popularly)  indicate  by  saying  that  I  don’t  believe  anything 
else.  Accordingly,  “I  don’t  believe  (anything)  but,  except, 
that  it’ll  rain”,  or  “I  don’t  believe  but  what  it’ll  rain” ;  for 
“that”  and  “what”  are  also  popularly  interchangeable.* 

The  verbosity  of  “I  don’t  believe  but  what  (~  I  believe 
only  that  .  .  .)  as  I  imagine,  clings  to  “I  don’t  doubt” 

(=  I  believe).  Belief  (in  the  weaker  sense)  and  doubt 
are,  neither  of  them,  very  far  from  their  dividing  line. 
They  are  quite  as  much  a  pair  as  “probable”  and  the  con- 


*E.  G.,  exhibiting-  the  use  of  “that”  for  “what,”  Jehovah’s  “I  am  that  I 
am”  (Ego  sum  qui  sum”) — of  “what”  in  place  of  “that”  “the  thing  what 
bothers  me”  ;  see  Maetzner  Eng.  Gram.  I ;  p.  308. 
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trary,  or  “like”  and  “unlike”  (truth) .  Why  should  not 
sauce  for  the  goose  be  excellent  for  the  gander  also?  “Sim¬ 
ilar  to”  is  often  matched  by  “different  to!”  Why  not  “I 
do  not  doubt  but  what”  as  well  as  “I  don’t  believe  but 
what”?  The  proverbial  “Give  him  an  inch  and  he’ll  take 
an  ell”  might  well  have  been  particularly  aimed  at  speech, 
which  operates  so  often  on  the  principle  that  what  is  right 
in  one  case  must  be  right  in  others  also.  “I  don’t  believe 
but  what,  etc.”  expresses  a  particular  belief.  “I  do  not 
doubt  etc.”  begins  equivalent  belief-expression.  Why  not 
then  continue  with  identical  prolixity? 

This  route  from  “I  believe”  to  “I  don’t  doubt  but  what” — 
which  latter  must  have  caused  the  gnashing  of  many  for¬ 
eign  teeth — I  hesitatingly  submit  as  merely  go-able.  May 
you  fare  better  by  another,  safer  and  more  comfortable; 
e.  g.  “You  won’t  get  any  food  but  what  is  on  the  table” 
may  have  been  expanded  into  “but  what  it  is”  and  so  forth, 
and  adopted  for  a  host  of  superficially  analogous  expres¬ 
sions. 

“It’s  a  pity  but  what  Solomon  lived  in  our  village”  etc. 
George  Eliot;  Silas  Marner,  (chap  6,  p.  41). 

The  obscurity  of  this  forbids  a  confident  diagnosis.  The 
explanation  may,  howiever,  be  suggested  by,  for  instance,  I 
don’t  know  but  what  it’s  going  to  rain — a  crude  equivalent 
of  “I  don’t  know  it  won’t”.  A  phrase  equivalent  in  one 
case  to  another  often  is  accepted  by  the  undiscerning  as 
equivalent  in  any  case — particularly  when,  as  I  imagine, 
the  ideas  expressed  are  utterly  unsensed  in  detail.  There 
is  room  accordingly  for  the  suspicion  that  “btit  what”  was 
blindly  substituted  for,  or  say  forestalled,  the  negative  in 
“It’s  a  pity  Solomon  didn’t  live  in  our  village”. 

“Heavy  German  shells  are  not  so  precious  but  what  they 
can  be  fired  at  French  cathedrals.” 

Investigation  of  this  sentence  may  be  stimulated  by  at¬ 
tempted  contradiction.  Briefly  one  may  say  indeed  “That 
isn’t  true”.  But  let  it  be  preferred  to  contradict  in  full,  by 
repetition  of  the  statement,  with  the  usual  changes:  either 
.  .  .  shells  are  so  precious  but  what  they  can  be  fired 
.  .  .,  or  .  .  .  shells  are  not  so  precious  but  what  they 
can’t  be  fired  .  .  .  But  each  of  these  in  my  experience 

is  unique — unbacked  by  any  usage  to  assist  interpretation 
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of  it — unintelligible.  Reasoning  from  this  assumption,  I 
suspect  that  what  can  not  be  thus  intelligbly  contradicted 
can’t  have  been  correctly  stated. 

As  in  a  previous  illustration,  I  imagine  a  most  carelessly 
accepted  rough  equivalence  of  “but  what”  and  “that  not”, 
and  interpret 

“.  .  .  shells  are  not  so  precious  but  what  they  can  be 

fired  .  .  .”  by  “.  .  .  shells  are  not  so  precious  that 

they  can’t  be  fired”. 

“What  the  writer  says  supports,  or  strengthens,  the 
opinion,  the  suggestion  or  the  argument,  etc.” 

presumably  expresses  what  the  following  illustration  meant. 
The  actual  expression  was  as  follows: 

“What  the  writer  says  lends  weight  to  the  point” 

— that  is,  augments  its  weight. 

With  (increase  in)  a  point’s  dimensions — one  of  them, 
at  least— we  are  familiarized  by  the  expression  “stretch  a 
point”.  But  augmentation  of  its  weight  is  a  distinct  ad¬ 
vance  on  this.  Till  point  shall  be  so  thoroughly  established 
in  the  sense  of  detail— whether  of  fact  or  of  opinion,  argu¬ 
ment  and  the  like — that  its  original  prevailing  meaning  may 
be  temporarily  forgotten,  it  may  rank  as  rather  prema¬ 
turely  substituted.  Compare  “a  broad  point  of  view”,  for 
a  point  of  broad  (commanding)  view.  In  journalism  “point 
of  view”  is  rapidly  becoming  an  equivalent  of  “view”  opin¬ 
ion)  . 

“A  fleet  of  commerce-protectors  was  the  fruition  of 
the  plan.” 

Fruition  for  “result”  or  “fruit”;  or  “fleet”  for  “building 
of  a  fleet”. 

“We  are  in  a  critical  period,  but  like  other  past 
periods  of  the  same  nature,  we  shall  probably 
come  out  in  the  sunlight.” 

“Like  other  periods,  this  will  probably  end  in  sunlight” 
— something  of  the  sort — may  be  intended.  I  suspect  how¬ 
ever  that  “like”  is  merely  substituted  for  “as  in”. 

27 
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Analogously, 

“Jackson  looks  like  he  is  ill” 

may  be  intended  for  “He  looks  as  (he  would  look)  if  he 
were  ill”;  though,  with  an  effort,  “He  looks  like  (what  he 
would  look  like  if)  he  were  ill”  is  also  thinkable. 

The  not  uncommon  vagueness  of  its  meaning  weakens 
“like”  reducing  it  to  a  vestibulary,  introductory,  usher- 
service  of,  for  instance  “as”.  Compare  the  Scriptural 
“Like  as  a  father  pitieth  his  children,  so  the  Lord  pitieth,” 
Psalms  103-13. 

Compare  “It  looks  like  we  are  going  to  have  rain” — p. 
452. 

Substitution  in  the  sentence  seems  to  have  occurred  in 
the  Irish  agitator's  outburst,  quoted  from  an  ancient  “High- 
School  Speaker”; 

“They  have  taken  away  a  tenth  of  our  liberties; 
they  would  take  a  twentieth,  if  they  dared.” 

In  this,  while  recognizing  several  possible  routes  of  mental 
wandering,  one  may  safely  reckon  that  “a  twentieth”  mere¬ 
ly  has  displaced  the  symbol  for  some  more  appropriate 
fraction,  greater  than  a  tenth.  Analogously,  given 

“three  times  bigger  than” 

— intended,  I  imagine,  for  “three  times  as  big”* — there 
is  presumably  a  careless  substitution — rather  verbal  than 
ideal — of  “three  times”  for  “twice”. 

To  the  journalist  again  I  am  indebted  for  the  follow¬ 
ing,  printed  years  ago,  to  warn  the  victims  of  a  second 
Pike’s  Peak  gold-craze:  The  mountain  is  “studded  with 
holes”  that  earlier  prospectors  dug.  Unless  the  writer’s 
view  of  the  mountain’s  surface  be  from  the  inside,  it  may 
be  guessed  that  what  he  meant  was  “riddled”. 

“A  German  battle-ship  is  at  Sweden.” 

“At”,  confined  in  ordinary  usage  to  location  near  what 
is  of  much  less  magnitude  than  Sweden,  might  well  give 


*As  I  have  never  met  “once  bigger”  which  should  have  the  sense  of  “twice 
as  big”,  I  assume  this  sense  to  be  intended  by  the  lowest  of  these  popular 
phrases  (“twice  bigger”)  and  so  on  throughout  the  series.  There  is  a  hint 
at  this,  moreover,  in  “as  big  again.” 
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way  to  “off”,  or  “in”  (e.  g.  a  Swedish  port)  or  even  “on” 
(if  left  in  Swedish  territory  by  e.  g.  an  earthquake  wave). 

“A  great  labor  upheaval  due  to  dissatisfaction,  by 
the  working  classes  over  the  progress  of  the 
peace  negotiations”, 

in  which  “by”  and  “over”  might  exchange  positions  with 
but  little  detriment,  as  in 

“dissatisfaction  (extending)  over  the  working 
classes  (caused)  by  the  (little)  progress  .  .  .”, 

though  it  might  be  better  to  content  oneself  with 

“the  dissatisfaction  of  the  working  classes  with 
the  progress  .  .  . 

The  use  of  “over”  in  this  sense  has,  however,  become  com¬ 
mon  of  late  in  journalistic  usage. 

What  at  first  was  plainly  an  improper  substitution,  some¬ 
times  has  become  conventional.  Thus,  “fearful”  was  at 
first  correctly  used  as  an  equivalent  of  fear-experiencing, 
as  in  for  instance 

I  was  fearful  that  the  tiger  would  attack  me 

If  in  any  way  the  fear  must  be  associated  with  the  tiger, 
one  might  say  e.  g. 

I  met  an  alarming  (or  a  frightful)  tiger. 

But  in  actual  practice  attribution  of  emotion  and  sensa¬ 
tions  frequently  is  shifted  from  the  sufferer  to  the  cause  of 
suffering.  Accordingly  e.  g. 

I  met  a  fearful  tiger, 

which  is  evidence  that  “fearful”  once  was  substituted  for 
“alarming”,  although  “fearful”  now-a-days  unfortunately 
is  accepted  sometimes  in  the  sense  of  being  afraid,  and 
sometimes  in  the  sense  of  causing  fear. 

For  the  mere  fun  of  it,  compare 

I  met  a  frightful  tiger. 

I  was  frightful  he  would  get  me. 

Something  of  the  sort  occurs  in 

“The  fear  and  majesty  of  Rome”, 
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which  might  be  meant  for  other  nations’  fear  and  awe, 
or  the  city’s  fear-inspiringness  and  majesty;  but  “fear  and 
majesty  are  an  ill-matched  span  to  drive  through  a  sen¬ 
tential  thoroughfare.”* 

There  is  also  room  for  more  than  one  solution  of  the 
problem  offered  by 

“He  rescued  his  friends  as  well  as  his  enemies”. 

The  absurdity  of  this,  observed  by  others,  may  be  indi¬ 
cated  by  the  form  “He  rescued  as  well  as  truly  his  friends 
as  his  enemies”,  in  which  “as  well”  would  have  a  better 
chance  to  impress  its  proper  meaning.  Thus  arranged,  the 
sentence  offers  plainly  a  crescendo  running  from  enemies 
to  friends.  But  the  crescendo  was  presumably  meant  to 
run  from  friends  to  enemies,  as  in  “He  rescued  not  only 
his  friends,  but  also  his  enemies”,  and  in  “He  rescued  his 
enemies  as  well  as  his  friend” — if  one  interpret  strictly. 
This  last  indeed  the  writer  probably  intended,  but  was  led 
astray  by  the  superior  importance  commonly  associated 
with  a  final  word,  and  put  the  enemies  at  the  sentence  end. 
The  error  is  however  so  frequent,  that  one  may  suppose 
“as  well  as”  to  have  stretched  apparent  meaning  far  enough 
to  wrongly  take  the  place  of  an  emphatic  “and”,  employed 
to  introduce  the  enemies  as  the  surprising  added  benefi¬ 
ciaries  of  the  rescue. 

Sentence  Rearrangement 

This  phrase  (as  used  p.  299)  implies  (in  thought  to  be  ex¬ 
pressed)  succession  of  ideas,  or  thought-constituents;  and 
it  is  reasonable  to  suppose,  as  later  will  presumably  ap¬ 
pear,  that  order  followed  by  the  words  employed  to  express 
ideas,  should  conform  to  that  of  the  ideas  to  be  expressed. 
The  determination  whether  or  no  such  order  be  in  fact  ob¬ 
served  entails  examination  of  idea-order  in  what  ideas 
constitute  i.  e.  a  thought,  or  judgment.** 


*A  change  of  policy,  from  the  consideration  of  the  other  nations  to  con¬ 
sideration  of  the  city,  also  is  supposable ;  the  frequency  however  of  the 
change  in  meaning  of  the  shifted  attribute  (expressed  by  “fear”)  appears 
sufficient  to  explain  the  illustration,  which  moreover  does  not  seem  to  have 
the  hybrid  “feeling.” 

**Such  determination  is  an  obvious  encroachment  on  the  field  that  properly 
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Thought  is — roughly  speaking — sometimes  short,  and 
sometimes  long;  big  or  little.  I  begin  with  little  thoughts, 
reserving  accurate  distinction  for  a  more  convenient 
moment.  See  p.  422,  etc. 

To  illustrate,  if  I  put  my  heavy  French  and  German  dic¬ 
tionaries  one  upon  the  other,  take  them  to  my  desk,  and 
let  one  down  upon  it,  carrying  the  other  to  my  chair,  I  un¬ 
dergo  a  series  of  experiences,  more  particularly  these: 
a  muscular  sensation  with  the  two  books ;  then  another  with 
the  one  book;  also  an  immediate  sense  of  muscular  relief. 

If  now  I  pass  beyond  my  mere  sensations  to  the  books 
which  I  conceive  as  causing  them  (or  having  attributes 
which  may  explain  them)  I  may  indicate  my  mental  hap¬ 
penings  by  the  phrases  “Two  books— one  book — weight 
loss”,  or  a  bit  more  intellectually,  first  the  weight  of  two 
books;  second,  that  of  one  book;  third,  inferiority. 

If  now  we  dignify  this  mere  preliminary  mental  recog¬ 
nition  of  sensation  followed  by  interpretation  of  the  outer 
world,  by  calling  it  a  thought,  we  shall  no  doubt  agree  that 
agree  that  the  constituent  ideas  are  successive  in  the  order 
indicated. 

On  the  other  hand,  succession  of  sensations  or  ideas  does 
not  preclude  their  simultaneousness.  Indeed  I  simply  must 
co-think  the  two  books  and  the  one,  if  I  am  to  recognize  the 
difference  in  their  weights.  Speaking  figuratively,  the 
three  ideas — two  terms  and  their  relation— form  a  mental 
arch;  and,  if  a  single  member  be  removed,  there  is  no  arch 
— no  mental  total  that  can  properly  be  called  a  thought. 

To  recapitulate,  ideas  both  synchronize  and  follow  one 
another;  they  appear  in  other  words,  in  simultaneous  suc¬ 
cession. 

This  paradox  may  be  relieved  by  an  objective  illustration. 
If  I  light  three  matches  in  succession,  their  illuminations 
will  be  simultaneous  for  a  time,  provided  that  the  first  and 
second  shall  continue  till  the  third  is  under  way.  So  too 
ideas,  though  successive,  overlap,  each  having  both  a  “wax¬ 
ing”  and  a  “waning”  period. 

In  the  illustration  of  the  dictionaries  the  initial  order  of 


belongs  to  Aberrations  of  the  Judgment — later  to  be  once  more  entered. 
But  whatever  be  established  now  will  be  available  in  the  investigation  of 
the  judgment. 
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ideas  plainly  is  inevitable.  So  too  in  the  following,  which 
may  both  confirm  the  first,  and  offer  further  pertinent  sug¬ 
gestion. 

Suppose  I  have  no  knowledge  of  United  States  geography. 
You  set  the  map  before  me  saying  “There  is  Omaha” ;  and, 
following  your  guiding  finger,  I  encounter  say  New  York. 
At  once  I  recognize  a  space  relation  of  the  cities.  This  I 
could  not  recognize  before  I  started  on  my  geographic 
journey,  or  before  I  reached  its  end.  The  order  of  observ¬ 
ing  and  of  mental  recognition  must  be  “Omaha,  New  York 
and  east.” 

Such  necessity  however  is  exceptional;  the  order  of 
ideas  may  be  changed ; 

Suppose  now  I  desire  to  communicate,  e.  g.  to  Brown, 
what  you  have  shown  me.  You  have  left  me.  What  I  have 
to  tell  comes  into  mind  as  I  prefer  to  have  it  come,  or  pos¬ 
sibly  as  it  merely  happens.  You  at  least  do  not  control  the 
order  of  ideas ;  and,  in  whatever  order  they  may  come  to  me, 
I  have  at  least  the  power  to  rearrange  them  as  may  please 
me  best.  The  chances  are  that  I  shall  substitute,  for  (1) 
Omaha  (2)  New  York  and  (3)  East,  a  (2)  (3)  (1)  ar¬ 
rangement,  and  inform  him  that  New  York  is  east  of 
Omaha. 

This  rearrangement  of  ideas  I  effect  without  the  least 
embarrassment  because,  by  reason  of  their  close  cohesion, 
there  is  not  the  slightest  danger  of  my  losing  any  one  of 
them,  although  I  let  another  push  it  out  of  place. 

I  previously  compared  a  thought  to  an  arch.  I  now  com¬ 
pare  it,  once  it  is  completed,  to  a  three-link  chain.  No  mat¬ 
ter  which  of  its  links  I  take  up  first,  the  rest  are  also  lifted. 

but  not  presumably  when  elements  become  too  numerous. 

The  comparison  however  might  not  hold,  if  thought  con¬ 
sisted  of  too  many  elements.  We  must  examine  further; 
and  as  we  shall  mainly  deal  with  judgments,  I  premise  with 
this  distinction: 

The  special  thought-form  known  as  judgment. 

“a  to  exceed  6”  registers  what  I  would  call  in  a  restricted 
sense,  a  thought  or  a  conception ;  “a  exceeds  b”  registers  a 
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a  judgment.  The  first  incurs  no  more  responsibility  for 
its  validity  than  if  it  were  in  question  form,  or  a  hypothesis ; 
the  second  certifies  validity— expresses  a  conviction,  which 
I  paraphrase  by  the  assertion  “I  believe  a  to  exceed  b” — or 
more  simply,  by  the  algebraic  method,  ua<b ”. 

This  notation  clearly  indicates  what  is  to  me  the  core  of 
every  judgment.  “Subject”,  “predicate”  and  “copula” — 
words  whose  definitions  seem  to  me  to  misconceive  our 
usual  mental  acts— at  least  in  this  case  need  not  hamper  us. 
We  clearly  recognize  a  mind-equation — or,  more  strictly, 
inequation— namely,  two  terms  juxtaposed,  and  the  be¬ 
lieved  relation  that  obtains  between  them. 

To  avoid  the  repetition  of  what  was  argued  elsewhere 
let  it  be  assumed  that  in  every  case  (including  the  command, 
the  question  and  the  questioned  question)  the  essence  of  a 
judgment,  briefly  stated,  is  belief  that  a  conceived  relation 
of  two  terms  is  true  or  untrue  (right  or  wrong)  ;  that  every 
added  judgment-element  obtains  admission  only  by  relation 
with  some  one  of  the  essential  elements,*  or  by  relation 
with  an  intermediary  so  related  element.  For  instance,  in 
“The  woman  on  the  steps  is  Sarah  Bernhardt”,  “is”  pre¬ 
sents  the  woman  and  the  well  known  actress  in  relation 
similar  to  that  expressed  by  while  “the  woman”  and 
“the  steps”  are  in  the  space  relation  named  by  “on”.  With¬ 
out  relation— this  or  another,  expressed  or  unexpressed, 
but  understood— “the  steps”  would  have  no  judgment-mem¬ 
bership. 

The  minimal  and  the  extended  judgment. 

Let  the  judgment  which  contains  no  more  than  the  ele¬ 
ments  be  known  as  minimal;  and  let  the  judgment  which 
contains  not  only  the  essential  elements,  but  also  others,  be 
distinguished  as  extended.  In  examining  the  possibilities 
and  limitations  of  idea-order,  I  begin  with  that  of  minimal 
judgment. 

Choice  of  order  in  the  minimal  judgment  theoretically 
unrestricted 

As  was  intimated  (on  pp.  422-3),  when  once  the  minimal 
judgment  there  examined  has  been  formed,  the  author  of  it 


♦Rather  rarely  what  is  added  seems  to  be  in  a  relation  with  a  judgment 
taken  as  a  whole. 
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can  rethink  its  elements  in  any  order — any  of  the  six  which 
follow : 

Omaha — New  York  is  east  of ; 

Omaha — east  of — is — New  York; 

New  York  is  east  of  Omaha; 

New  York — of  Omaha  is  east; 

East — New  York  is-— of  Omaha; 

East* — is  of  Omaha — New  York;* 

of  which  “New  York  is  east  of  Omaha” — the  only  one  ac¬ 
ceptable  in  English — indicates  a  thinking  order  frequent  in 
linquistic  practice. 

Perhaps  more  commonly,  however,  we  begin  with 
Omaha ;  and  this  indeed  might  be  expected,  as  that  city  was 
departure — point  in  the  original  experience.  But  stating 
thus,  we  further  change  our  thinking  to  the  very  different 
form  expressed  by  Omaha  is  west  of  New  York.  Investi¬ 
gation  of  such  changing  will  be  more  convenient  after  some 
examining  of  what  we  know  as  action. 

“Things  in  motion  sooner  catch  the  eye  than  what  not 
stirs”.  (Troilus  and  Cressida  act  III  Sc  III)  ;  or,  better 
for  my  purposes,  position  less  appeals  to  us  than  motion — 
“being”  less  than  “doing”  or  becoming” — status  less  than 
change  of  status. 

Status  is  to  me  conditioned  on  the  maintenanance  of  re¬ 
lations,  which  imply  related  terms.  That  my  horse  is  in 
the  stable  is  a  status ;  that  he  is  a  bay,  another ;  if  tomorrow 
he  is  green  (no  longer  in  the  substance — attribute  relation 
with  the  color  “bay”)  I  recognize  a  change  of  status. 

Such  a  change  presumably  can  not  occur,  except  by 
means  of  some  exerted  energy,  or  say  an  action** ;  and  I  see 
no  means  by  which 

an  action  can  be  known,  except  relation-change.  That  is, 
if  after  action  all  relations  should  remain  (for  aught  I 
know)  precisely  as  before,  I  do  not  see  how  I  could  learn 
that  action  had  occurred. 


*In  these  I  introduce  a  bit  of  punctuation,  to  relieve  obscurity. 

**  “Action”  might  indeed  almost  be  said  to  be  relation-changing — substitut¬ 
ing  one  relation  for  another  or  for  non-relation. 
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In  particular  imaginary  action. 

Unfortunately  our  linguistic  thinking  in  the  case  of  ac¬ 
tion  largely  founds  itself  upon  the  misconception — univer¬ 
sal,  I  believe— that  things  can  “do  things'’,  or,  in  other 
words,  that  actions  are  achieved  by  things— or  beings.  As 
I  stand  beneath  a  tree,  a  sudden  pain  extorts  the  words  “An 
apple  struck  me”.  I  conceive  the  apple  as  exerter  of  an 
energy  which  operates  upon  myself.  Again,  you  wish  per¬ 
haps  to  know  what  caused  a  bruise  which  I  exhibit ;  and  you 
ask,  “What  did  it?”  I  reply  “An  apple  did  it”.  Newton’s 
gravitation  law  does  not  avail  with  either  of  us.  Like  all 
others  we  assume  the  apple  as  the  actor  in  an  act  of  which  I 
am  the  object— or,  as  I  prefer  to  call  it,  the  actee. 

Otherwise  regarded,  this  extraordinary  apple,  by  the 
output  of  its  own  imaginary  energy,  establishes  between 
itself  and  myself  a  relation  which  before  the  act  had  no 
existence- — that  of  actor  to  actee  or,  more  particularly,  that 
of  an  assailant  to  his  victim. 

Even  in  “The  apple  fell”,  the  act— again  imagined  as 
accomplished  by  a  helpless  “thing”— establishes  relation 
of  an  actor  to  his  action;  also,  even  if  relation  should  be 
sensed  as  rather  that  of  substance  to  its  attribute,  as  in 
“My  walls  are  blackening”,  it  still  may  be  contended  that 
an  action  has  inaugurated  a  relation— one  between  the 
walls  and  blackness — which,  before  the  act,  did  not  exist. 

We  go  further,  doubling  by  imagination  the  activity  of 
the  inert.  Suppose  I  drop  my  sponge  into  the  water  for 
my  bath.  When  now  I  take  it  out,  I  see  that  it  is  full  of 
water.  “Something  has  happened”;  an  action  has  occur¬ 
red— a  change  of  status.  What  has  caused  the  change? 
“What  did  it?”  Disregarding  capillary  energy,  the  cur¬ 
rent  answer  is  “The  water  wet  the  sponge”;  or,  more 
sophisticatedly,  “The  sponge  absorbed  the  water”.  That 
is,  we  may  (sometimes  at  least)  initiate  announcement  of 
an  action  with  whichever  implicated  term  we  choose;  but 
we  must  also  choose  an  action-word  which  suits  our  choice 
of  the  initial  term. 

In  such  a  case,  until  a  passive  voice  (historically  late  in 
evolution)  was  available— so  long  then  as  we  were  restrict¬ 
ed  to  the  active— we  inevitably  started  with  the  more  or 
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less  imaginary  actor;  and  we  hardly  could  escape  the  con¬ 
verse  notion  that  the  term  (whichever  it  might  be)  with 
which  we  started  in  announcing  action  was  an  actor — the 
performer  of  the  action ;  and  this  notion,  thus  or  otherwise 
originating,  is  a  notable  embarrassment  of  speech  today. 

Our  preposterous  dream  of  energy-exertion  might  do  no 
more  harm  than  any  figure  of  speech,  were  it  content  to 
mind  exclusively  its  own  particular  business;  but  it  med¬ 
dles  with  our  apprehension  of  a  status.  To  illustrate, 
neither  “The  foundation  underlies  the  building”  nor  “The 
building  overlies  the  foundation”  offers  the  least  suggestion 
of  activity;  and  yet  we  operate  as  if,  in  either  case,  one 
object  of  the  mentioned  two  “did  something”  to  the  other, 
acting  on  it  or  “affecting”  it.  In  this  absurdity  we  are  in¬ 
deed  confirmed  by  Grammar,  which  assures  us  that  e.  g. 
“the  building”  is  the  object  of  the  purely  static  “underlies” 
and  “suffers”  its  imaginary  action. 

That  verbs  in  such  a  sentence  commonly  are  followed  by  a 
noun  in  the  accusative,  I  recognize.*  The  same  is  true  of 
“Wasps  exceed  mosquitoes”  and,  for  aught  I  know  of 
“a  >6.  I  find  however  not  the  slightest  trace  of  action, 
actor  or  actee;  I  merely  recognize  two  terms  in  a  relation 
which  is  static. 

Its  relative  aspects  proverse — reverse. 

As  must  have  been  already  obvious,  although  not  form¬ 
ally  aserted,  a  relation  has  two  aspects,  which  are  some¬ 
times  known  as  the  progressive  and  regressive  or,  as  I  pre¬ 
fer,  the  proverse  and  the  reverse — e.  g.  those  which  Algebra 
expresses  by  the  >  and  <  signs.** 


*Language  would  have  fared,  it  may  be,  better,  if  it  had  restricted  the 
accusative  to  indication  of  the  final  term  of  minimal  thought  or  judgment. 
Analogously,  in  a  changing  from  the  active  to  the  passive  voice  the  sub¬ 
ject  of  the  passive  as  initially  the  final  term,  might  be  accusative — the  agent, 
as  initial  first  term,  nominative. 

**In  the  case  e.  g.  of  “a  =  b”  and  “b  =  a”  the  proverse  and  the  reverse  do 
not  differ.  Indeed  relation-findings  may  be  classified  as  primarily  difference- 
findings  and  no-difference-findings.  Of  the  found  relations  of  no-difference 
(or  little  difference)  there  is  a  series  in  diminuendo  (both  of  connotation 
and  precision) — thus  identity,  equality,  equivalence,  resemblance — great  or 
little. 
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Change  in  order  of  the  terms  requires  the  reversal  of 

relation. 

Given  the  superiority  of  a  to  b,  it  obviously  makes  no  dif¬ 
ference  whether  in  expression  we  make  use  of  a  >  b  or  b 
<  a.  The  one  is  quite  as  true  to  the  existing  status  as  the 
other.  But  if  we  begin  with  a ,  we  must  employ  > ;  and  on 
the  other  hand  if  we  begin  with  b  we  must  employ  <.  That 
is  if  the  related  terms  exchange  positions  their  relation  ob¬ 
viously  must  be  reversed.* 

Indeed,  if  thought  begins  with  b  instead  of  a ,  the  change 
from  >  to<  is  automatic,  as  appears  more  strikingly  in  a 
notation  which  contrasts  the  asymmetric  algebraic  symbols 
of  relation  with  symmetric  symbols  or  related  terms,  for 
instance  I  and  0,  which  are  not  varied  when  I  run  my  eye 
from  right  to  left**.  Let  these  now  take  the  place  of  a  and 
b ;  I  >  0.  When  this  is  read  from  right  to  left,  the  I  and  0 
impress  me  each  one  as  before;  but  the  at  first  converging 
lines  of  the  relation  symbol  which  suggested  passage  from 
the  major  to  the  minor,  have  become  divergent  and  suggest 
a  passage  from  the  minor  to  the  major.  Thus  read  back¬ 
ward  “I  >  0”  is  the  exact  equivalent  of  “0  <  I”  read  for¬ 
ward.  I  repeat  accordingly  that,  when  related  terms  ex¬ 
change  positions,  their  relation  is  reversed. 

The  passive  voice — 

If  pairs  of  verbs — like  overlie  and  underlie,  absorb  and 
wet,  precede  and  follow — were  available  in  every  case,  I 
see  no  reason  to  believe  that  language  would  have  a  passive 
voice.  If  I  prefer  to  start  in  speech  with  the  foundation  of 
my  house,  I'm  not  at  least  obliged  to  say  that  it  is  overlain 
by  anything.  I'm  free  to  say  “It  underlies  the  building". 
But,  if  “underlies"  did  not  exist,  I  should  be  forced  to  the 
renunciation  of  my  choice,  or  to  invention  of  a  passive. 


*By  way  of  illustration — most  objective — if  you  lightly  pull  a  saw  from 
heel  to  tip  across  my  hand,  you  tickle  me ;  but  if  you  push  it  from  tip  to 
heel  you  hurt  me.  Saw  and  I  are  constituted  so  that  the  reversal  of  direc¬ 
tion  is  inevitably  followed,  roughly  speaking,  by  reversal  of  sensation. 

**or  look  at  them  reflected  in  the  looking-glass,  or  through  this  paper- 
even  up  side  down. 
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—reverses  the  relation  of  the  active. 

It  is  rather  commonly  imagined  that  the  passive  voice 
exhibits  action  somehow  different  from  that  recorded  by 
the  active — and  with  not  a  little  plausibility:  being  eaten 
seems  to  differ  notably  from  eating.  But  whether  a  mis¬ 
sionary  is  devoured  by  a  cannibal  or  plays  the  leading  part 
himself,  the  difference  in  their  eatings  may  be  disregarded. 
Substitute  for  eating  dining.  What  is  most  important  is 
who  is  the  diner — who  the  dinner — is  relation  (of  the  mis¬ 
sionary  and  the  party  of  the  other  part  in  action)  that  of 
dinner  to  diner,  or  that  of  diner  to  dinner?  See  “Passive 
Voice,”  pp.  1-3. 

Overlooking  the  absurdities  of  passive  evolution  and  the 
present  awkwardness  of  passive  forms,  I  note  that  when  I 
change  from  “The  building  overlies  the  foundation''  to 
“The  foundation  is  overlain  by  the  building”,  I  turn  the 
relation  of  overlier-to-overlain  into  that  of  overlain-to-over- 
lier — which  I  also  virtually  do  by  substituting  “underlies” 
for  “overlies”.  The  passive  voice  accordingly  may  be  de¬ 
fined  as  a  secondary  system  of  verbal  forms,  which  have 
the  meaning  of  the  primary  active  system,  save  that  they 
reverse  relation. 

Are  the  proverse  and  the  reverse  really  two  relations? 

Whether  what  is  registered  e.  g.  by  >  and  <  should  rank  as  two 
relations,  or  as  one  in  different  aspects,  calls  for  deeper  thought  than 
I  am  ready  to  provide.  In  the  external  universe  I  can’t  imagine  more 
than  one;  and  though  this  one  may  change  in  mind  with  change  in 
mental  point  of  view,  or  with  a  change  in  the  direction  of  a  mental 
transit,  possibly  it  only  seems  to  do  so.  In  the  judgment  “a  and  b 
are  equal”  I  embody  “a  =  6”  and  “ b  =  a and  this  apparently  im¬ 
plies  two  thinkings  of  relation,  one  of  which  however  merely  dupli¬ 
cates  the  other.  Such  however  is  not  the  case  with  “a  and  b  are 
unequal”,  which  I  differentiate  from  “ a  and  b  aren’t  equal”.  The 
latter  might  record  my  inability  to  sense  equality.  The  former  might 
imply  the  simultaneous  thinking  of  e.  g.  both  “a  >6”  and  “6  <  a”, 
or,  if  the  two  are  one,  a  thinking  of  that  one. 

Indeed  a  similar  suggestion  is  afforded  by  what  happens  in  the  use 
of  “and”.  Though  known  as  a  “conjunction”,  “and”  might  more 
suggestively  be  known  as  a  group-former,  e.  g.  in  “a  pear  and  an 
apple”.  Simple  as  this  group-requiring  is  to  us  today,  it  seems  to 
me  too  far  beyond  a  mere  expressing  one  idea,  to  have  been  reached 
without  some  intermediate  steps.  I  assume  accordingly  an  evolution 
starting  with  an  introducing  one  idea  beside  another  which  already 
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has  been  introduced.  E.  g.  the  pear  is  first  in  mind  in  the  com¬ 
munication  act;  the  apple  then  is  set  beside  it,  as  was  indicated  by 
the  early  derivation  of  the  “and”  from  “add”  (or  rather  a  parental 
form).  A  like  result  would  be  achieved  if  “and”  meant  “with”. 
That  is,  the  “and’  suggests  association  in  the  narrow  and  objective 
sense  of  “bringing  to”  or  say  adduction.  But  association  must  in 
time  have  been  conceived  as  to  and  fro,  reciprocating — say  bilateral. 
At  sometime  one  no  longer  thought  exclusively  of  the  apple  as  set 
beside  the  pear,  but  equally  of  the  pear  as  set  beside  the  apple. 
Further  still,  today  I  seem  to  think  by  neither  method.  What  was 
once  association  has  become  con-sociation.  “And”  suggests  no  longer 
any  thinking  of  a  this  added  to,  or  “with”  a  that,  or  of  a  that  as 
“with”  a  this,  but  a  co-thinking  of  the  two  a  good  deal  as  I  think 
together  of  two  pears,  the  difference  being  merely  that  of  hetero¬ 
geneous  and  homogeneous  groups.*  That  is,  I  seem  again  to  think 
the  proverse  and  the  reverse  simultaneously,  or  more  probably  as 
single,  passing  from  a  twice  thought  “with”,  to  a  “together”  thought 
but  once. 

In  examining  the  order  of  ideas,  I  begin  with  minimal 
judgment. 

Motives  which  determine  choice  in  the  minimal  judgment. 

In  this  the  choice  of  order  seems  to  be  determined  now 
by  one  and  now  by  another  motive. 

When  the  interest  is  focused  rather  on  the  action  real  or 
fancied  than  on  implicated  things  or  persons,  it  is  natural 
to  use  the  active  voice,  which  (never  mind  the  reason,  ac¬ 
cidental  or  essential)  actually  is  more  vivid.  French  indeed 
dislikes  the  passive.  We  too  are  a  little  irresponsive  e.  g. 
to  the  journalistic  “pleasant  time”  announced  as  having 
been  enjoyed  or  “had”  by  all.  It's  too  quiescent.  As  for 
“Es  wurde  gespielt,  gesungen  und  getanzt”,  the  thought 
of  what  occurred  is  rather  restful  than  exciting. 

In  such  a  case  moreover,  in  the  absence  of  such  verbal 
pairs  for  instance  as  absorb  and  wet,  the  active  verb  would 
ordinarily  determine  which  of  the  related  implicated  terms 
should  have  precedence,  as  e.  g.  in  “The  bull  has  jumped 
the  fence”. 

On  the  other  hand,  of  implicated  terms  in  action,  either 

*In  confirmation  of  preceding-  rather  postulative  statements,  note  that  in 
the  stricter  sense  a  pear  and  an  apple  can  not  be  added  and  that  no  con¬ 
joining-  operation  is,  perhaps  intended  or  imagined.  They  can  no  more  form 
one  of  a  kind  than  they  can  form  two  of  a  kind — unless  the  connotation  of 
the  kind  be  sacrificed,  as  in  “two  fruits”. 
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-—as  the  case  may  be— -may  more  profoundly  interest  us; 
and  with  that  one,  as  a  rule,  we  start.  “The  mosquitoes 
bit  the  baby”  violates  my  major  interest  in  my  descendant. 
I  begin  with  her,  and  say  that  she  was  bitten ;  or  my  prefer¬ 
ence  for  the  active  voice  may  still  prevail  and  lead  me  into 
what  at  least  resembles  it,  as  in  for  instance  “She  got  bit¬ 
ten” — which  let  each  explain  according  to  his  liking — or 
“She  got  a  number  of  bites”. 

Thus  far  I  have  considered  only  some  of  the  positions 
of  related  terms,  which  in  our  language  ordinarily  begin 
and  end  the  minimal  judgment:  we  prefer  the  picturesque 
position  for  relation,  putting  it  between  the  terms  “be¬ 
tween”  which  the  relation  holds* ;  and  usually  we  no  more 
reverse  the  order  of  our  terms  without  reversal  of  rela¬ 
tion,  than  we  would  reverse  relation,  save  with  a  reversal 
also  in  the  order  of  the  terms.  But  Latin  regularly  dis¬ 
agrees  with  us  in  part,  preferring  first  the  first  term ;  next, 
the  last  term;  last,  relation;  and  in  actual  practice  of  the 
poetaster,  all  the  permutations  and  the  combinations  seem 
to  have  been  exploited.  Thackeray  and  Moliere  have  ade¬ 
quately  ridiculed  their  doings.  I  refrain  accordingly  from 
an  executed  comment  on  e.  g.  such  deviations  from  the  nor¬ 
mal  “St.  George  slew  the  dragon”  as  “The  dragon  St. 
George  slew”  etc. — which  are  unfortunately  easy  for  least 
ingenious  mind  to  perpetrate,  especially  with  help  of  black 
on  white. 

It  appears  accordingly  that,  in  a  minimal  judgment,  the 
constituent  ideas,  including  a  reverse  relation  (either  in  the 
active  or  the  passive)  can  be  thought  in  any  order,  and  with 
only  negligible  difference  in  convenience  to  the  speaker. 

Practical  restrictions  of  the  order  in  the  minimal  judgment. 

But  the  hearer — you  for  instance — does  not  fare  so  well. 
If  not  familiar  with  the  legend,  you  may  even  fail  to  right¬ 
ly  understand,  especially  for  instance  if  I  say  “The  dragon 
slew  St.  George”.  Suppose  however  that  you  know  the 
story  well.  Provided  that  I  follow  usual  order,  I  shall  not 


*This  is  the  prevailing1  order  also’  in  some  other  languages,  perhaps  the 
universal  when  relation  is  of  minor  prominence  for  instance  in  “the  hard¬ 
ness  of  the  iron”  (French  “la  duretS  du  fer”)  and  in  “(An  apple)  struck 
(me)  cn  (the)  head”,  the  function  of  the  preposition  being  thus  to  name 
subordinate  relations. 
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embarrass  you  by  even  the  complete  omission  of  a  word. 
You  easily  supply  it;  and,  with  even  greater  ease,  you  can 
adjust  yourself  to  any  order  of  ideas.  But  even  if,  with 
unimportant  change,  I  say  “St.  George  the  dragon  slew” 
you  might  at  first  suppose  that  I  am  starting  with  a  subject- 
series,  as  for  instance  in  “St.  George,  the  dragon,  his  up¬ 
lifted  spear,  its  flaming  breath,  are  vivid  recollections  of 
my  childhood.”  That  is,  with  even  this  most  simple  devi¬ 
ation  from  our  norm,  you  can’t  be  sure  of  rightly  under¬ 
standing  me,  until  my  sentence  ends.  But  if  I  can  resist  the 
itch  to  pose  myself  as  different  from  others — as  belonging 
to  the  linguistic  “smart  set” — and  content  myself  with 
“plain  folks”  talk,  exemplified  by  “St.  George  slew  the 
dragon”,  you  can  build  your  thought  with  perfect  cer¬ 
tainty  of  no  mistake,  and  use  materials  exactly  in  the  order 
and  with  all  the  speed  that  I  exhibit  in  supplying  them. 

According  to  the  circumstances  then,  to  the  receiving 
mind  the  usual  order  of  ideas  in  minimal  judgment  ranges, 
in  its  advantageousness,  from  mere  convenience  all  the  way 
to  indispensability. 

Choice  of  order  in  the  extended  judgment. 

In  examining  the  order  of  ideas  in  extended  judgment, 
let  attention  center  first  upon  the  case  in  which  extension 
is  restricted  to  a  single  term,  for  instance  in 

“The  white  man’s  burden  is  immense.” 

In  this  the  burden  and  immensity  are  obviously  in  the 
substance-attribute  relation  registered  by  the  factotum* 
“is”. 

“Man’s”  and  “burden”  figuratively  are  posed  in  owner-to- 
property  relation.  Though  assuredly  upon  the  mental  stage 


*  Compare  “The  dog  is  eating” — relation  that  of  actor  to  his  action — and, 
in  zoological  parlance,  “Horses  and  asses  are  equi” — relation  of  species  to 
genus — which  may  also  be  expressed  by  “are  included  in”,  of  which  the  ob¬ 
vious  “converse  proposition”  would  be  “Equi  include  horses  and  asses”. 

While  on  the  topic  of  “conversion”,  for  a  moment  overlook  the  much 
sophisticated  “All  men  are  some  animals”,  of  which  the  converse,  strictly 
formed,  would  be  the  even  more  sophisticated  “Some  animals  are  all  men”. 
Fix  attention  rather  on  the  unsophisticated  “Men  are  animals”,  in  which  the 
“are”  may  very  well  be  meant  with  all  the  force  of  “are  included  in”.  With 
this  interpretation,  “Animals  are  men”,  reversing  the  relation,  would  employ 
the  “are”  synonymously  with  “include”.  Accordingly  the  ”are”  in  one  case 
would  be,  roughly  speaking,  “active”,  in  the  other,  “passive”.  See  p.  287 
et  al. 
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together,  “man”  and  “burden”  plainly  also  take  their  places 
in  succession.  (See  pp.  420-23.)  Order  of  succession 
may  moreover  be  reversed,  as  in  the  Frenchman’s^le  far- 
deau  de  l’homme”.  In  such  case  the  relation  must  however 
also  be  reversed,  becoming  that  of  property ~to~owner. 
Roughly  put,  the  “de”  is  here  the  passive  of  the  “s”  with  its 
apostrophe. 

Again,  no  doubt  relation  of  the  “white”  to  “man”  is  that 
of  attribute  to  substance  (“white  man”=man  who  is — or 
be — white).  This  relation  is  the  ear-mark  of  the  adjective 
— incorporated*  (in  attributive  position)  with  its  meaning. 
This  relation  is  incorporated  also  in  the  meaning  of  the  so- 
called  “adverb”,  though  the  latter  differs  with  the  adjective 
in  choice  of  that  with  which  it  is  to  be  related — i.  e.  “limits” 
verbs  and  verbal  adjuncts,  also  other  adjuncts,  even  of 
the  noun,  e.  g.  “a  very  white  man”. 

So  long  as  “white”  and  “man’s”  are  in  the  mind  together, 
order  of  appearance  is  of  small  importance,  and  may  be 
reversed,  as  in  the  French  “l’homme  blanc”.**  But  obvious¬ 
ly  the  relation  also  is  reversed.  In  “white  man”  it  was  that 
of  attribute  to  substance.  In  “l’homme  blanc”,  however,  it 
is  that  of  substance  to  its  attribute;  or,  once  more  rough¬ 
ly  put,  the  adjective  after  its  noun  is  the  “passive”  of  the 
adjective  before  its  noun.  With  this  in  mind,  it  makes  no 
difference  whether  I  say  “the  white  man’s  burden”  or  “le 
fardeau  de  l’homme  blanc” — no  difference  to  myself,  and 
none  to  you. 

— more  restricted  even  when  one  term  is  extended ; 

But  even  in  this  narrow  field  of  single-term  extension — 
and  the  adjunct-series  might  continue  to  the  nth  degree* — 
not  every  order  of  ideas  is  available.  However  I  may  speak 
or  write,  I  surely  shall  not  think  as  indicated  by  “the  man’s 


♦Grammars  commonly  define  the  adjective  as  merely  namer  of  a  quality, 
though  also  listing  quality  among  ideas  named  by  nouns,  forgetting  too  the 
verb,  e,  g,  '‘to  blush”,  which  names  the  quality  of  redness,  though  like 
“blacken”  (See  p.  425) — including  still  another  very  different  idea  (that  of 
turning  or  becoming). 

**Indeed,  if  “white  man”  be  displaced  by  “black  man”,  and  the  last  by 
“negro”,  it  can  hardly  be  imagined  that  there  is  an  order  of  ideas  expressed 
by  “black”  and  “man”. 

^Compare  “the  by  no  means  always  quite-without-a-trace-of-negro  white 
man”. 
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white  burden”,  save  as  I  renounce  the  thought  originally  in 
my  mind- — the  thought  which  if  developed  into  judgments, 
might  be  rendered,  by  “The  burden  (which  I  have  in  mind) 
is  of  a  man” ;  “the  man  is  white”. 

— more  restricted  still  when  more  than  one  term  is  extended. 

As  further  terms  of  minimal  judgment  are  supplied  with 
adjuncts  or — -what  is  of  greater  consequence — with  adjunct- 
series,  the  importance  of  idea-order  (and  the  corresponding 
order  of  idea-symbols)  rapidly  increases. 

To  illustrate,  “She  is  handsome,  graceful  and  agreeable” 
may  be  regarded  as  the  presentation  of  a  single  mental 
picture,  though  the  thought-equation’s  final  term  is  triple, 
much  as  “smooth-round-yellow”  form  a  triune  connotation 
of  an  orange.  The  “mental  arch”  (see  p.  421)  at  one  end 
merely  rests  on  three  stones  in  the  place  of  one;  or,  other¬ 
wise  expressed,  the  final  member  of  the  “mental  chain” 
(See  p.  274)  this  time  is  treble;  lifting  one  link  still  will 
lift  the  others.  While  I  think  of  “her”  I  also  think  of  each 
attributive;  and  while  I  think  of  one  attributive  I  also  think 
of  her  and,  through  her,  of  the  other  two  attributives.  Ac¬ 
cordingly  it  makes  no  difference  to  me  which  element  of 
thought  I  take  up  first;  the  others  automatically  follow. 
The  like  is  true  of  “He  is  ugly,  awkward,  disagreeable.” 

Let  this  pair  of  mental  pictures  now  be  hung  in  our  men¬ 
tal  gallery  side  by  side.  Let  them  even  be  put  in  a  single 
frame,  as  in  for  instance  “She  is  handsome  etc.  and  (but, 
while)  he  is  ugly,  etc.”  These  two  pictures  we  may  piece 
together  a  bit  more  smoothly  and  securely,  thus:  “I  see  a 
handsome  etc.  woman  and  an  ugly  etc.  man”  or  better, 
“There  is  a  handsome,  graceful  and  agreeable  woman  with 
an  ugly,  awkward,  disagreeable  husband”.  I  am  thicken¬ 
ing  the  plot  considerably. 

By  “with”  I  have  established  more  than  a  concurrence  of 
impressions  in  my  mind— -a  mutual  association  of  the  man 
and  woman  both  in  time  and  space;  and  “husband”  puts 
them  further  in  relation  permanent  and  most  important. 
Technically  then  my  two  thoughts  linked  (mind-pictures 
brought)  together  thus,  though  rather  bulky,  constitute  a 
single  mental  unit.  Whether  in  actual  practice  it  can  so 
28 
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be  handled  is  another  matter.  You  and  I  perhaps  can  hold 
in  a  single  mental  view  the  numerous  total  of  ideas,  sensing 
them  as  individuals  and  also  as  a  correlated  mental  whole, 
though  others  may  not  be  so  gifted.  Either  one  of  us  can 
manage  his  aggregated  suit-case,  grip-sack,  bag  of  golf- 
sticks  and  accessory  impedimenta.  If  your  traveling  out¬ 
fit  and  my  own  are  strapped  together,  either  of  us  possibly 
can  manage  that.  But  if  our  neighbors  offer  to  augment 
the  bundle  with  their  luggage,  we  shall  sooner  or  later 
reach  the  limit  of  our  powers. 

In  matters  mental,  for  convenience,  let  it  be  supposed  that 
we  have  reached  our  limit  with  e.  g.  the  idea-plexus  in¬ 
dicated  by  the  woman  and  her  prepossessing  qualities. 
Our  words  for  these  we  marshal  as  we  please,  for  the  ideas 
of  each  of  us  are  simultaneous.  The  like  is  true  of  the 
husband  and  his  qualities.  And  even  when  I  say  “There 

is  a  handsome _ woman  with  an  ugly _ husband”,  I 

exhibit  what  might  also  be  regarded  as  a  single  mental 
picture,  since  it  is  continuous.  Its  continuity  is  however 
that  of  the  old  fashioned  panorama.  Its  constituent  pic¬ 
tures  come  upon  the  mental  stage  successively.  No  doubt, 
indeed,  while  thinking  of  the  woman  I  am  also  conscious 
of  the  man  to  come.  The  mind  is  somewhat  like  the  eye; 
even  the  momentary  scope  of  either  is  considerable.  While 
intently  looking  at  you  I  take  note  of  the  surrounding 
objects.  While  I  add  my  bank  deposits,  I  am  wondering 
if  the  total  will  be  big  enough  to  pay  my  bills.  The  eye 
does  much  by  lateral  vision  and  the  mind  by  lateral  think¬ 
ing.*  But  such  seeing  and  such  thinking,  both  are  vague. 
My  lateral  thinking  of  the  man  to  come  is  not  presumably 
distinct  enough  e.  g.  to  meet  the  needs  of  word-selection. 
In  other  words,  the  mental  picture  of  the  woman  and  her 
qualities,  and  the  mental  picture  of  the  man  and  his  qual¬ 
ities  cannot  be  simultaneously  existent.  These  operations 
then  are  (for  the  woman)  independent.  Each  must  be  con¬ 
ducted  unembarrassed  by  the  other. 


*1  do  not  intend'  by  “lateral”  that  only  which  is  figuratively  conceivable 
as  to  the  right  or  left.  I  have  no  faith  in  mental  limitations  thus  suggested. 
Were  the  word  “eccentric’-'  not  preempted,  it  would  serve  my  purpose  of  sug¬ 
gesting  what  Is  in  the  mind  but  is  not  central- — whether  to  the  right  or  left, 
above,  below  or  even  too  near,  too  far — say  out  of  focus — I  care  little. 
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As  was  suggested  by  “the  man’s  white  burden”  (p.  422), 
to  change  position  of  a  detail,  even  in  a  single  is  a  rather 
serious  business.  To  transfer  a  detail  from  one  picture 
to  another  promises  to  be  more  serious.  Suppose  for  in¬ 
stance  that  the  woman  is  before  us,  obviously  a  beauty, 
graceful  and  agreeable— the  man  the  opposite.  Suppose 
my  vision  good,  my  taste  correct,  my  cerebration  normal, 
and  my  vocal  motor-nerves  in  order.  If  I  say  “A  handsome, 
aivkward  and  agreeable  woman  etc.”  you  may  rest  assured 
that  Fm  not  simultaneously  thinking  both  of  awkwardness 
and  of  the  woman.  I  could  hardly  do  so,  save  as  I  should 
think  of  her  as  being  awkward,  which  I  do  not.  That  I 
am,  however,  thinking  of  the  woman,  would  in  any  well- 
inflected  language  be  established  by  the  other  adjectives, 
and  even  by  the  article  itself,  while  “awkward”  would  not 
have  the  feminine  ending.  If  I  were  also  thinking  of  the 
awkwardness,  it  would  compel  me  to  associate  it  with  some 
judgment-factor;  for,  without  association,  it  is  no  more 
tolerable  in  my  thought  or  its  expression  than  e.  g.  “trian¬ 
gularity”  or  Zeppelin”  or  “Bolsheviki”.  The  only  element 
with  which  I  can  associate  the  awkwardness  is  “husband”. 
Shall  f  hold  the  awkwardness  in  mind— say  somewhere  on 
its  outer  edge— without  association,  till  I  come  to  “hus¬ 
band”?  I  am  most  unlikely— not  to  say  unable— to  per¬ 
form  the  feat.  Or  shall  I  at  once  bring  in  the  husband? 
If  I  do  so,  mental  doings  in  my  total  illustration  are  to  be 
recorded  thus:  “A  handsome,  (the  husband  is)  awkward, 
and  agreeable  woman  with  an  ugly,  (the  woman  is)  grace¬ 
ful,  disagreeable  husband.” 

I  am  reasonably  sure  I  do  not  do  my  thinking  thus,  and 
see  no  reason  to  believe  that  others  do  so.  I  conclude  ac¬ 
cordingly  that  thinking  has  been  done  as  indicated  by  “A 
handsome,  graceful,  and  agreeable  woman  etc.”  and  that 
the  words  have  suffered  rearrangement— disarrangement. 

How  the  rearrangement  was  effected  is  comparatively 
unimportant.  In  my  illustration  an  unusually  gifted  mind 
may  so  outrun  its  vocal  mechanism  as  to  sense  all  the  ideas 
and  their  words  in  advance  and  accidentally  pervert  the 
verbal  order,  much  as  on  a  smaller  scale  my  would-be  “fish- 
pole”  mortifies  me  by  appearing  as  a  “pish-fole”.  In  this 
case  vocal  motor-nerves  perhaps  alone  are  chargeable  with 
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the  irregularity.*  But  in  the  case  of  disarrangement  on 
the  larger  scale — which  hardly  could  occur  except  in  print 
or  writing — I  am  given  to  suspecting  malice  afore-thought. 
To  pervert  the  written  sentence-order  is  as  easy  as  to 
“knock”  words  “into  pi”  for  the  puzzle  department  of  a 
childrens'  magazine :  e.  g.  “Het  yob,  etc.”  as  a  pleasurable 
variant  of  “The  boy  stood  on  the  burning  deck”.  But 
whether  we  hunt  the  hidden  thimble  in  the  parlor,  or  the 
latent  word  in  a  caos  of  letters,  or— more  to  the  point — a 
sentence  in  a  tangle  of  words,  we  find  the  task  much  harder 
than  its  preparation;  and  for  one,  I  loathe  it,  spending  all 
my  sympathy  upon  the  usual  order  on  at  least  the  usual 
occasion. 

Accordingly  I  would  begin  each  year  with  this  linguistic 
“resolution”,  formulating  it  as  a  commandment:  say  your 
word  while  thinking  your  idea;  and,  more  particularly, 
don't  transfer  a  word  from  one  thought-utterance  to  an¬ 
other. 

Sentence  disarrangement  (as  distinguished  from  the  dis¬ 
arrangement  of  a  judgment)  is  apparently  uncommon,  save 
as  an  intentional  perversion.  This  indeed,  might  be  ex¬ 
pected  ;  for  idea  and  word  are  so  associated  that  each  stim¬ 
ulates  the  other;*  and  per  contra  I  am  no  more  likely  to  say 
“sixpence”  when  I  am  not  thinking  of  a  sixpence,  than  I 
am,  while  listening  to  you,  to  think  of  a  sixpence,  if  you  do 
not  say  the  word.  Ideas,  however,  as  was  argued  on  p.  413 
etc.  appear  to  some  extent  together ;  and  a  group  of  “com¬ 
ing”  words  for  them  (as  well  as  “events”)  may  “cast  their 
shadows  before”.  In  other  words,  instead  of  centrally  fore¬ 
sensing  each  word  in  its  turn,  we  take  a  bird's-eye  view  of 
several — which  permits  a  random  choice  in  utterance-order. 


•In  this  connection  I  suggest,  for  students  of  this  aberration  field,  consider¬ 
ation  of  exactly  what  occasions  error  of  the  following  type :  “I  passed  a 
year  in  Paris,  where  I  often  spent  an  hour  in  the  ‘Jardin  d’acclimatisation’, 
qui  m’  interessait  bien  profondenment  etc.  etc.”  In  this  I  note  particularly 
the  unconscious  shift  from  native  speech  to  foreign,  under  stimulus  of  the 
considerable  French  quotation — commoner  I  think  in  speaking  than  in  writ¬ 
ing — a  shift  which  implicates  my  repertory  of  ideas,  mode  of  thought-forma¬ 
tion,  word-idea  association,  stock  of  vocal  sounds,  etc.  etc.,  one  may  almost 
say  a  momentary  shift  of  my  linguistic  personality. 

•If  I  actually  think  e.  g.  of  the  “homeless,  necessary”  household  mouse-ex¬ 
terminator,  I  am  likely  also  to  think  of  “cat”  or  “felis”,  “g-ato”,  as  the  case 
may  be ;  and.  if  I  say  “cat”,  the  idea  of  the  creature  under  ordinary  circum¬ 
stances  is  inevitably  brought  upon  your  mental  stage. 
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Disarrangement  is  more  common  with  the  elements  of 
single  words,  for  instance  “areoplane”,  and  naturally  so, 
because  so  brief  an  utterance  (or  writing) — say  almost 
a  function  of  the  spinal  cord — easily  escapes  the  supervis¬ 
ion  of  the  higher  cerebration.  On  the  other  hand,  when 
once  a  thought  is  organized  it  tends  more  strongly  to  main¬ 
tain  arrangement  suited  to  its  organization,  thinking  being 
quasi  self-supervisory.  Accordingly  you  probably  will 
catch  me  saying  “cupalo”  or  even  “pish-fole”  many  times 
before  I  stumble  into  “pole-fish”  “box-bait”  or  request  the 
steward  to  send  up  my  “baggage  state-room”  from  the  dock ; 
and  when  I  tell  you  of  “the  democratic  pony  lately  pur¬ 
chased  from  a  gipsy  by  my  piebald  friend”  you  will  perhaps 
suspect  an  error  in  my  cerebration,  rather  than  my  word- 
arrangement. 

Illustrations 

Of  the  following  illustrations  several  are  of  doubtful 
rank;  but  in  the  interest  of  faith  in  human  sanity  I  have 
imagined  thoughts  to  be  correct  and  charged  the  errors  to 
the  sentences.  I  can  not  demonstrate,  moreover,  that  the 
sentence-aberration  should  in  any  case  be  ranked  as  mere¬ 
ly  rearrangement  rather  than  reorganization.  I  propose 
then  to  illustrate  what  a  rearrangement  might  accomplish, 
noting  (in  advance  of  a  particular  investigation  later)  that 
one  aberration  often  leads  to  others,  even  those  of  different 
sorts. 

“Indiana  allows  pure  food  only  at  fairs.” 

Better  “only”  before  “pure”. 

“The  lawyer  writes  of  his  children’s  odd  con¬ 
ceits  when  not  practising  law.” 

What  is  italicized  would  better  serve  its  purpose  some¬ 
where  before  the  “of”  ....  Ellipsis  of  “he  is”  after 
when? 

Simply  stated, 

Robinson’s  wife  would  like  to  know  his  whereabouts; 

But  seeking  in  Athenian  fashion  “some  new  thing”,  with 
little  thought  of  numerous  (other)  things  that  may  find 
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him,  an  ambitious  headline-writer  is  betrayed  into  a  start 
with  “Robinson’s  whereabouts”,  and  heedlessly  attempts 
the  passive  voice,  which  (though  unpracticed  in  manoeuvres 
of  this  sort)  might  rise  to  the  occasion  by  successive  trans¬ 
formations,  thus:  “To  know  the  whereabouts  would  be 
liked”;  “The  whereabouts  to  know  would  be  liked”;  or 
even  “The  whereabouts  to  be  known  would  be  liked”;  (or, 
more  conventionally,  “Knowledge  of  the  whereabouts  would 
be  liked”).  But  the  writer’s  “grammar-book”  presumably 
stopped  short  of  this  emergency.  “To  know  would  be  liked” 
is  readjusted  with  a  seeming  conservation  of  its  equilibri¬ 
um,  which  might  deceive  the  very  elect.  Accordingly 
“would  like  to  be  known”,  and  in  extenso 

“Robinson’s  whereabouts  would  like  to  be  known  by 
his  wife”. 

“The  man  that  owns  the  sawmill’s  dog  bit  me  in 
the  road.” 

Dog  bit?  Man  bit?  ...  .  Better 

“The  sawmill-owner’s  dog”. 

We  are  rather  undeveloped  and  unskillful  in  the  art  of  word¬ 
compounding  and  its  indication,  e.  g.  in  “The  man-that- 
owns-the-saw-mill’s”. 

“The  son-of-the-emperor’s  second  wife”, 

and 

“The  son  of  the-emperor’s-second-wife” 

are  different  persons;  and  although  in  black  on  white  the 
two  may  be  distinguished,  in  our  vocal  thought-communi¬ 
cation  the  expressions  may  be  ranked  respectively  as  dis¬ 
arrangements  of 

“The  second  wife  of  the  son  of  the  emperor” 

and 

“The  son  of  the  second  wife  of  the  emperor”. 
Analogously, 

Lady  to  Conductor;  “You  will  have  to  trust  me.  I  for¬ 
got  my  purse.  I  am  one  of  the  directors’  wives.” 

Conductor;  “I  couldn’t  do  that,  even  if  you  were  the 
director’s  only  wife.” — Mississippi  Collegian. 
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Unluckily  “one’s  of  the  directors  wives”  has  not  yet  de¬ 
veloped. 

Such  confusion  of  the  count  indeed  might  serve  as  par¬ 
tial  explanation  of 

“Them  three  Miss  Perkinses  is  three  of  as  pretty 
a  gal  as  I  ever  see.” 

Girl  for  girlhood?  Three  specimens? 

“The  greatest  of  all  modern  and  perhaps  ancient 
poets”  .... 

Among  the  thinkable  interpretations  of  the  last  four 
words,  I  am  inclined  to  that  suggested  by  “perhaps  an¬ 
cient  poets  should  be  added”  or,  more  briefly  and  distinct¬ 
ly,  “possibly  also  ancient  poets,”  which  to  me  suggests 
that  what  is  possible  is  not  the  ancientness  but  the  addi¬ 
tion.  That  is,  I  rank  “perhaps”  as  a  restrictor  of  the 
“and”,  with  hearty  self-congratulation  that  my  grammar- 
teacher  is  not  here  to  ask  “What  part  of  speech  etc.?” 
Analogously, 

“All  men,  but  (except)  if  you  will,  the 
illiterate,  should  vote.” 

Again 

“Those  fools — or,  if  you  don’t  like  that, 
those  scoundrels — should  be  punished.” 

The  condition  seems  to  me  to  bear  upon  the  “or” — the 
offering  of  a  second  choice — rather  than  upon  what  may 
be  chosen,  i.  e.  “scoundrels”.  If  then  these  interpretations 
be  accepted,  disarrangement  has  occurred,  and  the  initial 
illustration  theoretically  ought  to  take  the  form: 

The  greatest  of  all  modern,  perhaps 
and  (also)  ancient,  poets. 

“Excessive  cold  is  dangerous.  Heat  too  has  its  perils.” 

“But  I  also  have  encountered  “Too,  heat  etc.”  Shall  we 
say  that  ill-inspired  innovation  substitutes  this  “Too”  for 
“also”  or  that  merely  customary  word-arrangement  has 
been  violated? 
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A  headline  reads: 

“Professor  -  Delivers  Lecture  on  Social 

Problems  at  the  University”. 

Believing  that  there  are  no  social  problems  at  the  Uni¬ 
versity,  shall  we  maintain  that  disarrangement  has  oc¬ 
curred,  or  only  that  an  unambiguous  arrangement  has  not 
been  effected? 

“Corn  bread  you  want?  That's  just  the  one  thing 
that  I  have — That's  what  I  have  exclusively,” 

might  be  expected;  but  the  following  is  said  to  have  dis¬ 
placed  it: 

“That’s  just  what  I  hain’t  got  nothing 
else  on  hand  but.” 

My  grammar  teacher  might  amend  by  “That  is  just  the 
thing  than  (but)  which  I've  nothing  else  on  hand”  or 
“That’s  the  thing  nothing  (else  than)  but  which  I  have  on 
hand.”  But,  centering  attention  on  arrangement  only,  I  ob¬ 
serve  that  when  the  “what”  is  separated  into  the  equivalent 
“that  (or  the  thing)  which”,  an  interloper  is  not  welcomed 
by  the  language  of  the  people  and  with  reason.  Elsewhere 
(“Pronouns”,  chap.  Ill)  I  have  argued  that  the  so-called 
“relative”  does  not  repeat  a  previously  named  idea,  but  fore¬ 
stalls  its  disappearance  from  attention — say  continues  it; 
and  qbviously,  the  advantageous  place  for  the  continuative 
to  appear  is  “on  the  spot”,  before  what  is  to  be  continued 
has  the  slightest  chance  to  lapse  or  disappear.  Accordingly 
such  utterances  as  “Go  look  for  the  vest  which  a  week  ago 
you  sewed  a  rip  in  the  left  hand  upper  pocket  of.”  Ac¬ 
cordingly  again,  while  the  arrangement  of  the  “corn” 
quotation  rather  violently  deviates  from  the  conventional, 
it  much  less  violates  a  common  and  by  no  means  altogether 
faulty  order  of  ideas. 

“Qui  vive?” 

This  apparently  is  a  derivative  of  e.  g.  “Vive  le  Roi!” 
employed  as  a  military  password — one,  as  I  remember,  of 
a  type  beginning  thus  with  “Vive”  imperative,  analogous 
to  our  “Long  live  etc. !” 
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With  passwords  of  this  type  it  is  unnecessary  that  the 
sentinel  demand  the  whole.  The  “Vive”  may  be  assumed. 
Enough  if  he  require  only  what  remains.  Accordingly 
“What  follows  ‘Vive’?”  or  “Vive  qui?” — in  English  “Long 
live  who?” 

But  at  this  stage  the  habit  of  beginning  with  the  inter¬ 
rogative  prevails.  Accordingly  the  rearranged  “Qui  vive?” 
or  “Who  live  long?”  in  which  this  proper  use  of  the  sub¬ 
junctive  puzzles  many,  and  in  Spanish  usually  is  forgotten. 

This  expression,  once  established  for  the  “Vive”  type  of 
pass-word,  is  extended  to  the  other  types,  “Qui  vive?”  thus 
becoming  the  equivalent  of  “Give  the  countersign”,  which 
might  for  aught  I  know  be  “Conspuez  le  Kaiser!”  or  “A 
bas  l’Allemagne !” 

“Rescued  from  Living  Grave.” 


In  the  mind  of  him  who  wrote  this,  “living”  was  presum¬ 
ably  intended  of  the  person  rescued.  What  has  happened 
then  is  a  sentential  shifting  of  an  adjunct.  How  it  hap¬ 
pened  is  less  obvious.  Perhaps  the  line  of  near-equivalence 
lay  through  “rescued  from  being  buried  alive” — “burial 
alive”-— “living  burial”,  “sepulture”,  “sepulchre”,  “grave”. 


Ellipsis  in  the  Judgment 

“He  is  more  vigorous  than  any  man  of  his  age 
that  I  know”. 

As  “He”  is  obviously  a  “man  of  his  age”,  the  meaning 
of  the  illustration  strictly  must  include  “He  is  more  vigor¬ 
ous  than  himself”.  “Other”,  then,  has  been  omitted  after 
“any”. 

“Other”  might  unquestionably  be  ommitted  from  the 
sentence,  while  remaining  perfectly  distinct  in  mind.  But 
popular  usage  poses  any  man  as  virtually  the  equivalent  of 
“all  men”;  and  the  latter  phrase  so  vividly  suggests  the 
whole  contemporary  group  that,  if  restriction  of  it  were  in 
mind,  it  hardly  would  be  unexpressed:  i.  e.  if  “other  had 
been  thought,  it  would  have  been  expressed. 

Compare  “This  paper,  etc.”  (p.  326)  and  “I  have  the 
best-looking  horse  etc.”  p.  330. 
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Substitution  in  the  Judgment 

To  supplement  the  comment  on  the  syllogism  (p.  273  and 
355),  given 

a  >  b;  therefore  b  <  a, 

the  validity  of  “therefore”  may  be  questioned. 

If  a  and  a  succeeding  b  produce  the  mind-sensation  sym¬ 
bolized  by  >,  a  b  and  a  succeeding  a  will  certainly  produce 
the  mind-sensation  symbolized  by  <;  but  “therefore”  is 
in  danger  of  suggesting  more- — indeed  too  much,  as  may  ap¬ 
pear  more  positively  in  the  following  somewhat  more  decis¬ 
ive  illustration, 

a  >  b;  bye;  therefore  a,  >  c. 

Of  this  expression  the  conclusion  might  be  better  sym¬ 
bolized  by 

a  >>  c, 

in  which  the  >  >  may  stand  for  two  successive  minor  dim¬ 
inutions  sensed  in  passing  from  a  to  b  and  again  from  b  to  c. 
But  >>  may  also  stand  for  a  single  major  diminution 
sensed  in  a  single  immediate  passing  from  a  to  c.  I  see 
that  >  >  is  an  equivalent  of  >  and  >  ;  and  yet  I  do  not 
feel  a  “therefore”  any  more  than  I  feel  that  two  at  a  birth 
are  “therefore”  twins. 

To  look  a  little  further  still,  suppose  that  a  and  b  are  re¬ 
lated  as  3  and  2;  or,  putting  “3  :  2”  in  place  of  “>”. 


a  3:2 

- 6; 

similarly 

b  ___  5:7 

e; 

equivalently, 

a  15  :  14 

c: 

otherwise  ex¬ 

pressed, 

a  =  3/2  b;  b  =  5/7  c ;  a  = 

15/14  c. 

I  think  my  mathematical  instructors  did  not  use  a  “there¬ 
fore”  with  the  terminal  equation — rather  “accordingly”, 
which  is  accordingly,  or  consonantly — say  consistently 
therewith,  which  is  a  horse  of  a  different  color. 

In  this  illustration  ultimate  relation  obviously  is  new; 
the  15/14  symbolizes  what  had  thus  far  never  been  experi¬ 
enced,  it  may  be,  by  the  operator’s  mind.  The  statement 
offers  the  announcement  that  the  mind  which  has  experi- 


Owen — Linguistic  Aberrations. 


443 


enced  the  sense  of  decrease  indicated  by  the  3 :2  in  passing 
from  a  to  b,  and  the  sense  of  increase  indicated  by  the  5 :7 
in  passing  from  b  to  c,  would — if  it  passed  direct  from  a  to 
c — experience  the  difference,  or  relation,  indicated  by  the 
15:14.  This  appears  to  be  as  near  as  we  get  to  a  “there¬ 
fore”. 

Again,  let  a  family  pedigree  be  represented  by 

A 


B  C 

D  E  F  G 

You  note  that  the  relation  of  B  to  A  and  that  of  C  to  A 
are  equivalent— are  that  of  son  to  father — sonship;  also 
the  relation  of  D  to  B  and  that  of  F  to  C  are  equivalent — 
sonships  also.  Thinking  now  direct  from  D  to  A  and  from 
F  to  A,  you  realize  that  the  relation  of  D  to  A  and  that  of 
F  to  A  are  also  equivalent:  D  and  F  are  sons  of  persons 
who  themselves  are  sons  of  a  single  father.  Will  you  have 
it  that  they  “therefore”  are  co-grandsons?  Are  they  not 
such  ipso  facto?  You  will  actually  call  them  cousins.  Be¬ 
ing,  each,  a  grandson  of  one  father’s-father,  are  they 
“therefore”  cousins?  Or— to  turn  your  thinking  end  for 
end — since  they  are  cousins,  will  you  preferably  say  that 
they  are  therefore  grandsons  of  a  single  father’s-father  ?* 
Similarly,  will  you  further  say  that  F  is  the  son  of  C,  and 
C  is  the  brother  of  B,  and  “therefore”  F  is  the  nephew  of 
B?  To  me  the  cousinship  is  a  mere  different  aspect  of  four 
sonships,  and  the  nephewship  a  different  aspect  of  a  son- 
ship  and  a  brothership.  The  cousinship  is  the  result  of  one 
inclusive  view — a  bird's  eye  view— displacing  several  par¬ 
tial  views.  Otherwise  regarded,  one  might  say  that  in¬ 
stead  of  ascending  from  D  to  B  and  from  B  to  A,  and  then 
descending  from  A  to  C  and  from  C  to  F,  we  follow  a  level 
short  cut,  straight  from  D  to  F. 


More  conservatively  one  grand-parent,  male  or  female. 


444  Wisconsin  Academy  of  Sciences ,  Arts,  and  Letters. 

More  picturesquely,  if  our  back-yards  join,  I  may  go 
through  our  fence-gate  rather  than  go  half-way  ’round  the 
block  to  get  to  your  front  door.  A  “therefore”  for  my 
choice  is  furnished  by  the  shortness  of  the  chosen  route. 
But  correlation  of  the  routes  as  follows:  given  this  one, 
“therefore”  that  exists — or,  given  that  one,  “therefore” 
this  exists — will  hardly  be  attempted.  Rather,  given 
fences,  buildings,  streets  and  so  forth,  we  may  say — if  a 
“therefore”  we  must  have — that  “therefore”  both  the 
routes  exists. 

In  organizing  kinship-judgments  interesting  changes  are 
effected.  Thus  suppose  we  start  with  e.  g.  “son”.  This 
word  has  all  the  complicated  connotation  of  “a  human  male 
in  child-to-father  or  mother  relation”.  One  in  such  re¬ 
lation  to  no  one  mentioned  is,  however,  futile.  All  of  us  are 
sons  (or  daughters).  You  will  naturally  ask  “In  child-to- 
father  relation  with  whom?  To  complete  a  thought,  we 
need  three  terms :  a  son,  a  someone  else,  and  a  new  relation 
to  obtain  between  them;  for  the  child-to-father  relation 
has  (in  “son”)  been  merged  in  the  connotation  of  a  first 
term  as  a  mere  restricter  of  its  scope,  and  barred  thereby 
from  serving  as  a  mid-term  also.  But  the  new  relation 
need  not  be  so  definite.  Enough,  if  it  suggest  that  first 
term  (son)  and  last  term  (some  one)  are  in  some  relation, 
as  in  e.  g.  “son  to  A”  or  “son  of  A”  or  “A’s  son”. 

Each  of  these  expressions  serves  most  naturally  as  a 
predicate — a  last  term.  Let  the  first  term  be  for  instance 
B.  To  form  a  judgment,  a  relation  is  required.  Of  re¬ 
lations  two  already  are  in  mind — the  one  expressed  in  “son”, 
the  other  named  e.  g.  by  “of” ;  but  each  has  been  incorpor¬ 
ated  in  e.  g.  “the  son  of  A” — our  last  term — and  is  barred* 
thereby  from  serving  also  as  a  mid-term.  Our  “very  pres¬ 
ent  help  in  time  of  trouble”  is,  as  often,  the  linguistic  man- 
of-all-work  (See  p.  287)  “is”,  used  now  to  indicate  a  rough 
equivalence.  Accordingly  “B  is  son  of  A”,  of  which  the 
circuition  may  appear  if  you  contrast  it  with  the  quasi  con¬ 
verse  “A  begot  B”. 


•“Barred"  in  actual  practice.  “Sire(d)  by"  in  breeding  records  points  to 
e.  g.  “A  sired  B”,  of  which  a  thinkable  converse  might  be  registered  by  “B 
son  (ned)  A". 
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It  is  worthy  of  remark  that  savages  (as  I  have  read) 
distinctly  recognize  and  name  (?)  varieties  of  kinship 
far  more  intricate  than  civilization  recognizes  otherwise 
than  by  the  aid  of  family  tree  or  diagrams — which  offers 
some  support  to  the  contention  that  their  inborn  mental 
power,  or  capacity,  is  equal  to  our  own. 

Substitution  of  one  time-idea  for  another  is  extremely 
frequent,  thus: 

“Our  fore-fathers  have  had  to  fight, 
and  I  believe  they  put  up  a  good  fight” 

— rather  “have  had  to”  and  “have  put  up”,  or  “had  to”  and 
“put  up”. 

Conventionalized  as  tense-agreement  (consecution  des 
temps)  this  substitution  is  less  striking,  though  no  less  re¬ 
grettable  in  this: 

“The  teachers  are  not  disloyal;  the  newspapers 
have  published  that  they  ivere  disloyal.” 

Sometimes,  on  the  other  hand,  the  substitution  is  effected 
in  defiance  of  conventionality,  e.  g. 

“When  Mr.  Smyth  said  the  following,  I 
believe  it  is  the  literal  truth,” 

in  which  the  usual  “it  tvas  the  truth”  might  be  intended  for 
“he  spoke  the  truth”,  which  is  better.  Better  still,  it  ma$ 
be,  what  he  said  (i.  e.  “the  following”)  I  believe  to  be  the 
truth. 

Evolutionary  Substitution 

“Here  is  the  pitchfork  (for  you  to  use)  if  you 
want  it.” 

In  this  the  parenthetic,  actually  unemployed,  words  ex¬ 
hibit  “use”  as  the  conclusion  of  the  “if”  etc.,  presenting 
thus  a  case  of  mere  ellipsis  in  the  sentence.  I  suspect  how¬ 
ever  evolutionary  substitution  in  the  judgment. 

The  initial  meaning  “in  this  place”  (recorded  by  the 
“here”)  apparently  has  been  developed  as  suggested  by 
the  series  “in  this  place”,  “at  hand”,  “available  in  general”, 
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“available  for  you”  or  “ready  for  you  to  use”.  That  is,  I 
seem  to  find  an  overlooked  conclusion  of  the  “if”  in  a  de¬ 
veloped  meaning  of  the  “here”.  . 

“I  am  going  out  and  buy  a  hat.” 


This  might  be  ranked  as  the  result  of  mere  sentential  hy¬ 
bridizing,  as  in 


I  am  going  out  to  buy  a  hat; 


I  shall  go  out 


and  buy  a  hat. 


Again,  perhaps  the  “and”  is  merely  the  expanded  Anglo- 
Saxon  “an”  (equivalent  to  on,  at,  to,  etc.),  as  in  “141  try 
and  meet  you”. 

The  following  however  more  appeals  to  my  imagination : 
“I  am  going  out”  may  mean  either.  (1)  “I  am  on  my  way” 
or  (2)  “I  shall  (later)  go”.  I  fancy  that,  while  judgment 
is  in  process  of  formation,  (1)  develops  into  (2),  the  latter 
naturally  leading  to  “and  buy  a  hat”. 


Shall  we  say  “An  army  was  fed”? 

or 

Shall  we  say  “An  army  were  fed”? 


These  alternatives  particularly  well  illustrate  the  vexa¬ 
tious  topic  of  the  verb's  agreement  with  its  subject. 

Each  of  the  cited  forms  may  faithfully  express  legiti¬ 
mate  thought.  An  army,  to  be  sure,  is  one — a  unit — quite 
as  truly  (if  you  so  will  have  it)  as  e.  g.  an  ox.  But  both 
the  army  and  the  ox  consist  of  many  individual  factors,  el¬ 
ements,  constituents.  One  may  think  as  indicated  by 

An  army  (composed  of  many  men)  was  fed. 

Many  men  (composing  an  army)  were  fed. 

If  now  the  illustration  be  extended  thus: 

An  army  was  fed,  although 
so  hungry  that  to  satisfy 
them  was  a  problem, 

evolution  has  presumably  occurred:  the  unit  indicated  by 
“An  army  (was)”  has  been  resolved  into  its  individual 
constituents  exhibited  by  “them”. 


Owen— Linguistic  Aberrations. 


447 


Instead  of  genuine  negation,  in  e.  g.  “It  isn't  true  that 
anybody  ever  ate  his  head",  an  affirmation  crippled  by  a 
pseudonegative  (See  p.  472-3)  is  frequently  adopted:  e.  g. 

“Nobody  ever  ate  his  head." 

“Nobody"- — or  more  distinctly  “No  man" — strictly  oper¬ 
ates  as  if  one  said  “Think  first  of  man  (or  men),  and  next 
reduce  to  zero  the  number  of  whom  you  think" :  conceive 
a  “content";  nullify  its  “extent".  Arriving  now  at  “his 
head",  one  might  ask  the  question  “ Whose  head?"  Com¬ 
pare  p.  451. 

To  use  the  phraseology  of  Grammar,  “his"  no  doubt  “re¬ 
fers"  to  the  sentence-subject — or,  in  other  words,  revives 
in  mind  the  waning  subject — at  the  same  time  adding  the 
idea  of  ownership.  That  is,  the  meaning  is  the  same  as  in 
the  sentence 

Nobody  ever  ate  nobody's  head, 

which  doubles  the  embarrasment  occasioned  by  a  single 
“nobody". 

It  is  doubtful  whether  any  theory  of  mental  modus  op- 
erandi  can  be  proven.  As  so  often,  different  minds  may 
differently  operate.  It  is  perhaps  most  plausible  that  think¬ 
ing  is  according  to  “It  isn't  true  etc.",  the  “Nobody  etc." 
then  being  heedlessly  accepted— the  speaker  cares  not  how 
— as  an  equivalent  in  meaning. 

Or  perhaps  the  emptied  category  indicated  by  the  “No¬ 
body"  or  “No  one"  undergoes  an  evolution,  reaching  ade¬ 
quate  extension  as  expressible  by  “one's"  or  “his". 

With  the  above  one  may  compare  the  analogous 

“Not  a  man  of  them  would  answer  to  his  name", 

in  which  the  “Not",  as  adjunct  of  the  “a"  (or  “one"),  in¬ 
stead  of  emptying,  rejects  the  category  “a"  and  thereby  in 
the  popular  interpretation*  once  more  empties  “man". 

In  reasoning  processes  the  emptied  category  is  a  well- 
known  source  of  danger.  Thus,  no  angleworm  can  sing; 
a  dead  man  is  no  angleworm ;  therefore  he  can  sing. 


*  Strictly  speaking1  “Not  one”,  while  abolishing  “one”  permits  the  assump¬ 
tion  of  two,  some,  many  or  all. 
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So  also,  in  the  mathematical  notation,  0(6+4)=0; 
0=0(6— 4)  .*.  0(6+4)  —  0 (6 — 4)  ;  and  6+4  =  6— 4. 

Reorganization  of  the  Judgment 

Primary  Adjunct  Becomes  Secondary  Adjunct 

De  jure:  a  so  beautiful  sky;  ) 
a  sky  so  beautiful;  ) 
so  beautiful  a  sky.  ) 

De  facto :  “such  a  beautiful  sky”. 

That  the  intensifies*  “so”  and  “such”  were  meant  to  be 
applied  to 

“beautiful”  and  not  to  “sky”  appears  in 

“ein  so  schoner  Himmel”. 

“Fve  got  my  wrong  hat.  Whose  is  it  and  where's  mine?” 
“My”  in  the  frequent  sense  of  “to”  or  “for  me”  ( not  pos¬ 
sessed  by  me) — as  in  “my  greatest  danger” — is  admissible 
in  the  quotation,  but  exclusively  with  “wrong”,  as  its  re¬ 
st  ricter  :  e.  g.  “relatively-to-me-wrong”  or  say  “for-me- 
wrong  hat” — susceptible  of  several  arrangements.**  But 
conventionality  requires  “the  wrong  hat”, 

abandoning  “for  me”  as  quite  unnecessary,  being  under¬ 
stood.  Accordingly,  regarding  “the”  as  insignificant,  I 
recognize  the  use  of  “my”  as  an  intrusion — otherwise  a  sub¬ 
stitution  for  the  article. 

Either  way,  the  speaker  seems  to  reorganize  his  thought, 
construing  “my”  (==  for  me)  as  adjective  to  “hat”;  and 
“my”  is  certain  to  be  understood  in  the  possessive  sense. 

The  Adjunct  Migrates 
De  jure  “Es  ist  hochst  Zeit  aufzustehen ;” 

that  is,  It  is  (quite  time)  in  the  highest  degree  time  to  get 
up;  or  less  emphatically,  “It  is  highly  time  .  .  .”. 

Another  mode  of  thinking  seems  to  pose  the  time  be¬ 
tween  some  previous  moment  and  the  rising-moment  as 
elapsed  completely.  Time,  in  this  duration-sense,  and  time, 


♦Compare  “my  (  =  to  me)  disadvantage  in  the  contract  offered.” 

**or  indefinite  forerunners  of  e.  g.  “that  none  who  saw  it  will  forget  it.” 
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in  the  sense  of  a  particular  moment,  often  are  confused, 
and  probably  are  so  here.  Accordingly  “It’s  high  time 
.  .  which  however  hardly  would  encourage  “higher 

time”  or  “highest  time”.  But  more  or  less  colloquial  Ger¬ 
man  offers  the 

De  facto  “Es  ist  die  hochste  Zeit  aufzustehen”. 

“Our  city  probably  escaped  a  cyclone  yesterday 
afternoon.” 

“Cyclone”  for  “tornado”  indicates  the  journalistic  origin 
of  the  above,  encouraging  a  liberal  construction  of  e.  g.  the 
“probably”. 

Presumably  “escape”,  at  time  and  place  of  the  reporter's 
writing,  was  no  longer  “probable” :  the  city  had  escaped — 
or  not  escaped— beyond  a  peradventure.  “Our”,  “city”, 
“yesterday”  and  “afternoon”  may  also  be  assumed  to  lie 
within  the  realm  of  certainty;  but  whether  that  which  was 
escaped  was  a  tornado  or  a  something  else,  might  be  de¬ 
bated.  “A  presumable  cyclone”,  then,  or  “what  was 
probably  a  cyclone”. 

It  is  obvious  however  that,  though  certainly  not  struck 
(by  what  perhaps  was  certainly  a  “cyclone”)  the  city  may 
have  been  in  danger — “probably”  just  missed  being  struck. 
“A  miss”,  indeed,  “  is  as  good  as  a  mile”;  but  this  would 
hardly  appeal  to  the  head-line  writer.  “Not  being  struck”, 
might  be  expected  to  be  figuratively  intensified  as  an  escape 
— escape  by  a  probably  narrow  margin.  Intensification 
would  however  be  effected  much  more  popularly  by  for  in¬ 
stance  “came  within  an  ace  of  being  hit”. 

Also,  possibly,  “escaped  a  probable  danger  of  (or  from) 
a  cyclone”  was  reorganized,  becoming  “probably  escaped  a’ 
danger  from  a  cyclone”;  and  “a  danger  from”  was  then 
omitted. 

“Ils  se  raconterant  leurs  mutuelles  et  horribles  aven- 
tures”  (Cinq  Mars,  Chap.  XIII) 

If  the  “mutuelles”  was  substituted  for  “communes”  (ex¬ 
perienced  together),  there  was  little  cause  for  telling  the 
adventures. 

If  the  “aventures”  were  independently  experienced,  the 
“mutuelles”  was  obviously  intruded.  See  p.  316. 

But  reciprocity,  synonymized  by  mutuality,  might  be  in- 
29 
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tended  as  a  reenforcement  of  the  “se”.  Accordingly,  cor¬ 
rectly  organized, 

Ils  se  raconterent  mutuellement. 

Ils  se  raconterent,  Fun  a  Fautre. 

De  jure:  He  thought  that  what  “that  which”  or  to  pre¬ 
pare  the  way  for  the  following  sentence  “it 
which”)  no  longer  existed  was  not  his  sight, 
but  the  sun. 

De  facto:  “He  thought  it  was  not  his  sight,  but  the  sun 
which  no  longer  existed.” 

Analogy  supplies  abundant  indication  that,  in  popular 
syntax,  “which”  refers  to  “the  sun”,  as  also  indicated  by 
the  punctuation.  Compare  “It  is  I  who  am  the  fastest  run¬ 
ner” — p.  328. 

“He  ate  his  breakfast  on  a  tray.” 

What  is  “on  the  tray”  may  be  assumed  to  be  the  “break¬ 
fast”.  But  presumably  the  three-word  phrase  might  com¬ 
monly  be  “parsed”  as  if  it  were  adverbial — bearing,  then, 
on  “ate”.  Compare 

“He  ate  his  breakfast  in  his  dressing-gown”, 

in  which  the  “in  his  dressing-gown”  appears  to  shift  from 
“he”  to  “ate” — or  “breakfast”?  “On  the  porch”  would 
suit  all  three. 

In 

“I  hear  a  noise  yonder” 

note  that  “yonder”  must  be  somehow  brought  to  bear  on 
“noise”:  both  I  and  my  hearing  must  be  where  I  am — not 
“yonder”.  Compare  p.  451. 

Similarly 

“I  expect  my  friend  tomorrow” 

might  suggest  the  comment  that  Fm  doing  my  expecting 
now. 

“Alla  rouler”;  Hugo. 

Like  the  French,  our  “Went  to  roll”  exhibits  rolling  as 
the  purpose  or  result  of  going,  though  the  rolling  should 
appear  as  an  attributive  of  going  (as  in  “rollingly”)— -or 
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of  the  goer  (as  in  “rolling”)  ;  better,  then,  “went  rolling” 
or  (it  might  be)  even  “rolled  as  it  went.” 

De  jure:  Seaports  are  indispensable  to  national  power  : 

National  power  is  impossible  without  sea¬ 
ports  ; 

A  nation  can’t  be  powerful  without  seaports ; 
A  nation  can’t  be  powerful  unless  it  has  sea¬ 
ports  ; 

De  facto:  No  nation  can  be  powerful  unless  it  has  sea¬ 
ports  ; 

from  a  commencement  oration. 

Some  minds  presumably  enjoy  the  mental  ramble  offered 
by  the  final  sentence ;  it  is  well  however  to  maintain  famil¬ 
iarity  with  short-cuts. 

For  convenience  the  de  facto  sentence  may  be  para¬ 
phrased  by  “No  seaportless  nation  can  be  powerful”.  In 
this  the  “nation”  stimulates  in  the  receiving  mind  the  idea 
of  special  entities  of  which— it  might  be — one,  or  more,  or 
all  should  be  considered.  Taken  with  the  utmost  strict¬ 
ness,  “seaportless”  confines  attention  to  part  only  of  the 
all;  and  “No”  eliminates  that  part.  In  other  words  the 
receiving  mind  begins  a  journey  on  the  highway  offered  it 
by  “nation”.  At  the  forking  of  the  way  it  turns  to  the  re¬ 
quired  route  suggested  by  “seaportless”.  Aiming  to  con¬ 
tinue,  it  encounters  what  amounts  to  a  “No  thoroughfare”. 
Arrested  thus,  it  must  confine  itself  to  rather  futile  saunter¬ 
ing  along  the  brief  residuary  “can  be  powerful”.  Strictly 
speaking,  effort  spent  upon  “no  (seaportless)  nation  unless 
it  has  seaports”  has  accomplished  nothing;  effort  spent  on 
“can  be  powerful”  is  worthless,  as  there  isn’t  anything  to 
which  the  last  words  can  apply.  Compare  p.  447. 

De  jure :  The  protests  of  the  people  are  not  now  so  loud, 
or,  with  some  rather  useless  padding, 

One  does  not  hear  them  now  protest  so  loudly. 

De  facto:  “One  does  not  hear  them  (for  their  protests) 
now  so  loudly”, 

which  invites  the  question  whether  hearing  can  be  loud. 
Compare  p.  450. 
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De  facto:  “It  is  thought  that  Blank  purposely  rented 
the  room  in  which  to  kill  himself.” 

Omitting  “It  is  thought  that”,  one  may  assume  intended 
meaning  to  have  been  as  in 

De  jure:  “He  rented  the  room  with  the  (purpose  or) 
intention  of  killing  himself  in  it. 

In  this  the  prepositional  phrase  “with  the  intention” 
bears,  as  in  the  initial  lines,  on  “rented” — is,  accordingly, 
adverbial.  But  the  killing  of  himself,  instead  of  bearing  on 
“the  room”  as  in  those  lines,  now  bears  on  “purpose”,  much 
as  in  “He  rented  (the  room)  with  suicidal  purpose.” 

If  this  interpretation  be  correct,  the  quoted  statement 
was  essentially  and  most  unluckily  reorganized — or,  say, 
disorganized. 

“This  is  a  better  watch  than  that  is  a  hat.” 

i 

I  can  not  mate  this  sentence  with  a  rational  mental  pro¬ 
cess,  even  with  the  help  of  the  interpretation  given  to 
“than”  on  p.  372. 

What  was  presumably  intended  may  be  registered  (with 
small  regard  to  our  conventionalities)  by  “This  is  betterly 
— more  excellently  (or)  more  perfectly — a  watch  than  that 
is  a  hat”:  the  final  stage  in  a  reorganizing  which  one  may 
suppose,  began  its  operations  on  e.  g.  “The  goodness  of 
this  watch  exceeds  the  goodness  of  that  hat.” 

For  copious  illustration  of  complexity  attainable  in  com¬ 
parisons,  see  “Pronouns”  pp.  70-77. 

Noun  and  Adjunct  Interchange 

De  facto:  “indifferent  calmness”;  Vigny's  Cinq  Mars 
Chap  XI,  p.  4. 

De  jure:  calm  indifference? 

Each  of  the  above  no  doubt  might  be  defended — possibly 
would  even  be  the  better  in  a  special  case.  The  latter  form 
however  seems  the  better  suited  to  the  ordinary  case. 

To  put  the  matter  strongly,  in  the  cited  case  (of  waiting 


*That  interpretation  leads  to  the  absurd  “This  is  a  watch  good  to  a  de¬ 
gree  exceeding  the  degree  to*  which  that  is  a  hat”  ;  while  what  is  needed  at 
the  close,  for  rational  comparison,  is  “the  degree  to  which  that  hat  is  good”. 
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to  be  hanged)  the  victim  was  calm  because  he  didn't  care: 
the  causative  indifference  determined  his  behavior— domi¬ 
nated.  In  the  organizing  of  our  mental  picture  of  the  case, 
and  in  the  corresponding  phraseology,  by  all  means  let  this 
dominating  be  maintained.  The  noun  and  adjective  in 
syntax  imitate  respectively  the  planet  and  its  satellite.  Let 
then  the  dominant  indifference  play  the  part  of  planet— not 
of  satellite :  let  the  not-caring  pose  as  noun— the  unexcited¬ 
ness  as  adjective.  Accordingly,  “calm”  as  characteristic  of 
“indifference”— not  “indifferent”  as  casual  or  explanatory 
(?)  comment  on  the  “calmness”. 

Compare  “calm  despair”  and  “desperate  calmness”; 

“Christian  resignation”  and  “resigned  Christianity”; 

“His  was  the  calmness  of  indifference”  and 

“His  was  the  indifference  of  calmness”. 

As  Vigny  frequently  was  very  careless,  it  might  be  im¬ 
agined  that  “indifferent  calmness”  was  to  him  a  quasi 
synonym,  a  variant— rather  heedlessly  accepted— of  indif¬ 
ferent  and  calm”. 

De  jure:  See!  My  sister  weeps; 

See  how  my  sister  weeps ; 

Observe  my  sister's  weeping. 

That  to  which  direction  of  attention  is  intended,  probably 
is  less  the  sister  than  her  weeping;  but  this  purpose  fails  in 
the 

De  facto:  “Void  ma  soeur  qui  pleure”. 

More  or  less  analogously, 

“Void  les  juges  qui  viennent”, 

for  “Note  their  approach;  Vigny,  Cinq-Mars ; 

“Void  M.  le  Grand  qui  descend  de  son  cheval” ; 

for  “See  him  dismount”,  or  “See!  He  is  dismounting; 
Vigny,  Cing-Mars. 

“La  machine  detruite  ne  detruisait  pas  Gilliatt” ; 

Hugo,  Travailleurs. 

“The  engine  destroyed  did  not  destroy  G.” 
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Context  clearly  shows  that  “detruisait”  is  merely  figura¬ 
tive,  vivid,  for  “detruirait”  =  would  destroy. 

The  “destroyed  engine”  obviously  would  be  more  exactly 
“the  destruction  of  the  engine”  wihich  (the  author  means 
to  say)  might  not  include,  entail,  extend  to,  be  destruction 
of  Gilliatt. 

“Gaily  Painted  Wagons  Cause  Arrest  of  Show-Owner” — 
head-line  of  a  daily. 

Rather  energetic  wagons?  Possibly  the  cause  of  the  ar¬ 
rest  was  the  offensiveness  esthetic?  ethical?  (e.  g.  ob¬ 
scenity)  of  pictures  on  the  wagons.  Or  perhaps  the  pres¬ 
ence  of  the  striking,  tell-tale  wagons  merely  led  to  the  dis¬ 
covery  of  an  outlawed  owner.  Probably  in  either  case  “The 
Painting  on  the  Wagons  Leads  to  etc.” 

“Lost  License  Prevents  Wedding” 

— better  Loss  of  License.  The  head-line,  there,  has  suf¬ 
fered  from  reorganizing — more  elaborate  in  the  small  boy’s 
not  remotely  kindred  definition: 

“Salt  is  what  makes  potatoes  taste  bad  when 
there  isn’t  any  on  them.” 

“The  whole  town”. 

That  something  strictly  is  a  little  odd  in  this  expression 
is  suggested  by  e.  g.  “The  incomplete  or  partial  town.” 

The  phrases  “part  of  the  town”  and  “the  whole  of  the 
town”  offset  each  other  somewhat  better.  Mere  conven¬ 
tionality  also  has  presumably  a  part  to  play.  “The  entire 
town”  or  “All  the  town”  is  more  acceptable  than  e.  g.  “The 
complete  town”. 

“24  Executed  in  Public  Awes  Constantinople”. 

In  this  the  use  of  the  singular  “awes”  suggests  that  what 
the  writer  intended  as  his  subject  was  also  singular — not 
accordingly  the  four  and  twenty  victims.  Also,  as  a  mat¬ 
ter  of  fact  presumably,  what  awed  the  city  was  not  they 
(described  as  executed)  but  the  execution,  which  might 
well  enough  be  followed  by  “of  24”. 

For  those  who  merely  read  or  heard  of  the  execution, 
mere  ellipses  might  have  been  intended :  (The  fact  of)  24 
(being)  executed  etc. 
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De  facto :  “A  clean  city  need  not  fear  an  extended  epi¬ 
demic”  ; 

The  fact  however  that  extended  epidemics  are  the  ones 
most  greatly  to  be  feared,  may  start  one  on  an  effort  to  de¬ 
tect  the  purpose  of  the  sentence,  which  may  be  expressed 
perhaps  by  the 

De  jure :  A  clean  city  need  not  fear  the  extension  of  an 
epidemic. 

Any  city,  however  clean,  presumably  may  fear  and  even 
expect  the  entrance  of  an  epidemic.  But,  if  clean,  it  need 
not  fear,  etc. 

“Summus  mons”. 

This  expression,  in  the  accepted  sense  of  the  highest  part 
of  the  mountain,  is  objectionable,  leastwise  on  the  ground 
that  it  may  also  mean  the  highest  mountain,  as  in  “summus 
mons  inter  omnes.” 

One  might  also  ask  how  far  the  genius  of  the  Latin  lan¬ 
guage  would  permit  extension  of  the  usage,  e.  g.  to  septen- 
trionalissimus,  calidissimus,  optimus  mons,  etc. 

At  least,  with  all  the  reverence  due  to  classic  precedent, 
it  would  be  well  to  think  a  bit  before  adopting  it  in  English. 

Principal  and  Adverbial  Clause  Interchange 

De  jure:  He  came  before  I  had  finished; 

De  facto :  “X  had  not  finished  when  he  came.” 

That  the  latter  form  may  on  occasion  be  more  true  to 
thought,  is  obvious.  But  usually  that  which  happens  (ac¬ 
tion)  would  appear  to  have  a  better  claim  to  be  assorted- 
better  claim  to  leadership  in  thought  and  sentence  (which 
assertion  gives)— than  that  which  fails  to  happen — a  mere 
status,  negative  at  that. 

The  weakness  of  the  quoted  sentence  is  apparent  in  the 
equivalent 

He  came  when  I  had  not  finished. 

To  fix  the  time-succession,  it  would  strictly  be  more  ra¬ 
tional  to  say 

His  coming  preceded  my  finishing. 

Yesterday  I  chanced  to  meet  a  friend ;  and  now  I’m  going 
to  tell  you  where. 
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The  incident  and  its  location  are  the  terms  (the  first  and 
last)  of  my  intended  statement.  It  is  simplest,  then,  and 
most  direct — although  by  no  means  most  conventional* — to 
pose  the  first  as  substantive,  the  subject  of  my  proposition, 
as  in  “My  meeting  him” ;  and,  as  we  now  are  on  the  spot,  I 
add  “was  here”.  But  I  could  also  use  another  substantive 
construction,  as  in  “That  I  met  him  was  here”.  More  com¬ 
monly  however  one  would  say  “It  was  here  that  I  met  him”, 
adding  “It”  as  merely  the  forerunner  (introducer)  of  the 
“That  I  met  him”. 

But  colloquially  it  is  commoner  to  think  circuitously,  as  in 
“This  place  is  the  place  in  which  I  met  him.”  Now,  “the 
place  in  Which”  may  also  be  expressed  by  “where”;  and 
sometimes  too  instead  of  “this  place”  we  say  “here”.  Ac¬ 
cordingly  the  popular 

“Here  is  where  I  met  him”, 

an  expression  worth  consideration  by  whoever  would  trans¬ 
late  it  into  other  languages.  Compare  e.  g.  “Ici  est  ou  je 
l’ai  rencontre.”! 

Adjunct  Changes  Function 
“Something  this  has  of  doubtful  utility”. 

In  the  initial  thinking,  “This”  and  the  “utility”  presum¬ 
ably  were  in  the  object-quality  relation  commonly  expressed 
by  “is”  e.  g.  in  “This  is  useful”  though  the  “has”  (express¬ 
ing  figurative  owner-property  relation)  has  been  substi¬ 
tuted. 

The  utility  moreover  was  conceived  as  partial  ( something 
of  utility)  and  as  doubtful,  which  would  naturally  be  ex¬ 
pressed  by  so-called  adverbs,  as  in 

“This  is  doubtfully  and  incompletely  useful.” 

However,  it  is  still  more  natural  to  pose  the  quality  as 
subject,  as  in 

The  utility  of  this  is  incomplete  and  doubtful,  or,  per¬ 
haps  still  nearer  to  the  actual  thinking, 

The  utility  of  this  is  somewhat  doubtful,  which  last  two 
exhibit  “of  this”  in  adjunctive  function,  which  is  changed 
to  function  as  first  term  in  the  quotation. 


^Compare  “I  met  him  there”. 
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De  jure:  Snubbed  by  the  King,  and  being  forced  to  re¬ 
tire  toward  the  waiting  group  of  courtiers, 
Richelieu  made  (or  acted)  as  (he  would  have 
done)  if  he  had  (merely)  meant  to  lose  him¬ 
self  among  them  (mingle  with  them)  ;  but 
his  actual  purpose  was  to  test  them  (or  their 
loyalty  to  him)  face  to  face. 

De  facto :  “Le  cardinal  fut  force  de  passer  du  cote  de  la 
foule  des  courtisans,  comme  s’il  eut  voulu  s’y 
confondre ;  mais  son  dessein  etait  de  les 
eprouver  de  plus  pres.” 

Thus  organized,  the  narrative  might  raise  the  superficial 
question  how  far  it  was  possible  to  force  a  man  to  move-as- 
if-he-had-intended-this-or-that.  More  seriously  examined, 
the  genuine  thought-perspective  seems  to  be  as  in  Because 
he  was  forced  etc.,  he  simulated  one  intention ;  but  his  actual 
intention  was  another. 

I.  De  jure:  People  had  been  passing  for  two  hours. 

To  make  the  time  required  for  the  passage  more  con¬ 
spicuous,  one  might  rearrange  as  in 

II.  For  two  hours  people  had  been  passing. 

To  put  the  time  in  the  back-bone  of  the  Thought-or¬ 
ganism, 

III.  Time  consumed  in  passing  was  two  hours. 

IV.  De  facto :  “Il’y  avait  deux  heures  que  Ton  passait” 

De  Vigny  Cinq-Marsp.  126,  chapter  VII. 

There  were  two  hours  in  which _ _ _ 

This,  like  III,  in  exhibition  of  the  act  subordinates  it  tc 
the  time  it  occupied.  So  far  as  this  be  warranted,  the  weak 
“There  were  two  hours”  would  better  be  replaced  by  e.  g. 

Two  hours  had  elapsed  in  which _ _ _ _ 

De  facto :  “He  is  so  impolite  that  I  don’t  know  how  much 
offense  he  gives ; 

De  jure:  He  is  so  impolite  that  he  gives  I-don’t-know- 
how-much  offense. 

That  is,  the  dominant,  immediate  result  of  his  discourtesy 
is  rather  his  offending  than  my  own  not  knowing.  In  the 
de  facto  form  accordingly  the  adjectival  “I-don’t-know-how- 
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much”  becomes  adverbial  to  “He  is  so  impolite”,  which  is 
perhaps  defensible,  but  seems  to  need  defense.  It  is  at 
least  desirable  to  have  in  mind  that  two  constructions  are 
available,  and  thus  to  have  a  choice  between  them. 

De  jure:  Charges  so  vague  that  they  would  not  have 
the  slightest  standing  in  any  court  of  law 
(that  exists,  is) ; 

De  facto :  “Charges  so  vague  that  there  is  no  court  in 
which  they  would  have  the  slightest  stand¬ 
ing.” 

The  particular  indicated  vagueness  hardly  could  result  in 
the  non-existence  of  a  court. 

Better  perhaps, 

De  jure:  Charges  so  vague  that  no  existing  court 
would  recognize  them; 

De  facto :  Charges  so  vague  that  no  court  exists,  etc. 

which  clearly  indicates  the  changing  of  the  adjectival 
“which  exists”  (existing)  into  a  clause  of  result. 

De  facto:  “His  bright  blue  eye  had  its  vivacity  aug¬ 
mented  by  fever”;  Scott. 

Eliminating  figurative  ownership-relation  (registered  by 
“had”) — so  far  at  least  as  “had”  may  deal  with  fever-aug¬ 
mentation  of  vivacity — and  introducing  actual  relation  of 
actee  to  action,  one  obtains 

De  jure:  His  bright  blue  eye's  vivacity  was  augment¬ 
ed  etc., 

in  which  possession  “figurative  for  the  actual  object-to- 
quality  relation)  is  sufficiently  exhibited  by  “ 's”  in  “eye's”. 

The  possession-part  of  what  is  meant  by  “eye's”, — that 
is,  a  portion  of  an  adjunct  of  “vivacity” — became,  in  the 
“had”  of  Scott,  the  verb,  the  “its”  then  ranking  as  a  hardly 
necessary  repetition. 

A  Term  Becomes  an  Adjunct 

De  jure:  Ces  crayons  sont  h  vous,  or 
’  Ces  crayons  sont  les  votres ; 

De  facto :  “Ce  sont  vos  crayons” : 
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i.  e.  “These  (objects)  are  your  pencils”— which  declares 
that  certain  things  belong  to  a  particular  class,  a  class 
which  further  is  restricted  to  the  members  of  that  class 
which  you  possess.  But  this  is  all  beside  the  mark,  inten¬ 
tion  surely  being  to  declare  that  certain  things  and  you  are 
in  the  owner-property  relation.  The  last  term  “votres”  has 
become  the  adjunct  of  the  last  term  “crayons.” 

If  intention  were  to  differentiate  (from  other  pencils) 
these  which  are  your  property — e.  g.  not  mine — the  French 
might  rather  be 

Ceux-a  sont  vos  crayons. 

“The  play  was  fun  to  see.” 

The  perpetrator  of  this  sentence  may  have  merely  sub¬ 
stituted  “fun”  for  “funny”.  I  suspect  however  several 
operations,  starting  with  “To  see  the  play  was  fun”  or  “It 
was  fun  to  see  the  play”. 

In  the  last  expression  “It”  is  the  forerunner  of  “to  see 
the  play”.  But  “It”  is  liable  to  misconception  as  fore-run¬ 
ner  of  “the  play”  alone,  which  would  allow  the  rearrange¬ 
ment:  “It,  the  play,  was  fun  to  see”  or,  in  the  briefer 
form,  “The  play  was  fun  to  see.” 

At  this  point  “fun  to  see”  assumes  the  function  of  an  ad¬ 
jective  attended  by  a  “complement”  (see  p.  310),  equivalent 
to  “enjoyable  to  look  at”,  “visually  enjoyable” — the  virtual 
equivalent  of  “an  enjoyable  sight.” 

“To  see”  (the  proper  first  form)  has  become  an  adjunct 
of  the  proper  last  term  (“fun”). 

A  writer  seems  to  have  in  mind  deception  practiced  by 
the  sorcerers,  in  its  relation  with  credulity.  That  sorcerers 
deceive  is  hardly  worth  announcement;  and  that  they  de¬ 
ceive  the  credulous  adds  little  to  the  value  of  a  statement. 

The  important  fact— to  put  it  roughly — is  that  sorcerers 
won’t  deceive  you  if  you  use  your  common  sense ;  or,  if  you 
don’t  they  will.  In  other  words,  they  will  deceive  you  if 
you  are  too  ready  to  believe  them.  This  is  fortified  how¬ 
ever  by  an  “only”  (at  the  caret)  which  impresses  me  as 
properly  the  dominating  element  of  thought,  and  worthy 
of  the  verbal,  dominant  position,  as  in  the 

De  jure:  Sorcerers’  deceptions  are  restricted  to  the 

credulous. 

De  facto :  “Sorcerers  deceive  only  the  credulous.” 
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“Restricted,”  properly  the  last  term,  has  become  the  ad¬ 
junct  in  the  form  of  “only”  of  the  last  term  “credulous.” 
Compare  “only  the  credulous”,  “the  credulous  alone,”  “none 
but  the  credulous”. 

Last  Term  is  Incorporated  in  Mid-Term,  or  Becomes 

its  Adjunct 

In  many  of  our  every  day  expressions  we  completely  lose, 
apparently,  the  recollection  of  the  simple,  normal  judgment 
— form,  e.  g.  in 

“You  will  rarely  find”  etc. 

the  fundamental  purpose  seems  to  be  the  predication  of  the 
rarity  as  in,  for  instance, 

Finding  by  you  will  be  rare. 

In  this  case  brevity,  compactness,  and  the  prominence 
with  which  colloquial  courtesy  invests  the  “second  person” 
may  explain  and  even  warrant  the  prevailing  form.  See 
p.  401. 

“I  must  go”. 

In  this,  necessity  may  be  regarded  as  the  rational  predi¬ 
cate;  and  what  is  necessary  is  my  going,  as  for  instance 
in  My  going  is  required,  or 

It  is  necessary  that  I  go. 

Analogously,  “I  can  go” 

for 

Going  by  me  is  within  my  power ; 

I  may  go 
for 

Going  by  me  is  permitted  (by  authority) 

or  (as  a  future)  reconcilable  with  probability,  or  with  “the 
chances”;  and 

“I  ought  to  go” 
for 

Going  is  my  duty. 

To  disentangle  misconceptions  of  what  Grammar  calls 
“auxiliary (!)”  verbs  is  supererogatory,  in  view  of  their 
simplicity  in  Anglo-Saxon  and  contemporaneous  languages 
today,  in  which  they  rank  as  principal  verbs. 
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In  each  of  the  above  quotations  what  is  properly  the  last 
term  is  incorporated  in  the  meaning  of  the  mid-term. 

First  Term  is  Required  to  Serve  as  Mid-term 

You  perhaps  would  like  to  know  whose  apples  are  the 
best  in  the  market.  These  best  apples,  then— or,  say,  the 
selling  of  them,  or  their  seller— is  your  starting-point  in 
thought-formation,  and  may  well  be  mine  in  case  you  ques¬ 
tion  me.  Accordingly 

De  jure  (1)  The  best  are  sold  by  A; 

(2)  The  selling  of  the  best  is  by  A; 

(3)  The  seller  of  the  best  is  A ; 

De  facto :  “A  sells  the  best  apples,”  which  however  I 
shall  probably  invite  you  to  reorganize,  by 
emphasizing  as  in 

“A  sells  the  best  apples”. 

First  and  Last  Terms  Interchange 

Hearing  a  footstep— yours  presumably — I  ask  the  ques¬ 
tion 

“Is  that  you?”, 

Est-ce  vous?”, 

in  which  the  order  of  ideas  may  rank  as  normal :  hearing  a 
sound,  I  seek  to  resolve  the  indefinite  maker  of  it  into  the 
completely  definite  “you” — to  make  the  rational  passage 
from  the  quasi  unknown  to  the  known* ;  accordingly  not 
“Are  you  that?” 

But  the  rational  order  is  reversed  by  Germans  in 
“Bist  du  es?”; 

and  their  order  merely  emphasizes  a  reorganizing  of  the  in¬ 
terrogative  judgment,  which  (as  argued,  “Interrogative” 
p. - ,  asserts  my  wish  to  know  etc. 

Analogously  to  our  “Is  that  you?”,  we  answer 
“It  is  I”; 

the  French,  with  their 

“C’est  moi”. 


*For  the  position  of  the  “is”,  see  "Interrogative”. 
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But  German,  stubbornly  consistent,  answers 

“Ich  bin  es”. 

French,  too,  taking  a  recess  from  usual  rationality,  might 
answer 

“Je  le  suis”, 


More  Extensive  Reorganization 


“Jetzt  erst  nahm  sie  wahr  in  einem  wie 
reich  geschmiickten  Raume  sie  sich  befand ;” 

Ebers,  Kleopatra,  p.  263. 


More  simply, 


Sie  sah  in  einem  wie  reich 
geschmiickten  Raume  sie  war. 


What  happened  was  presumably  as  follows: 


(1)  She  saw,  of  course,  the  room; 

(2)  She  saw  that  the  room  was  adorned; 

(3)  She  saw  or  realized  that  the  adornment  of  the  room 

was  rich; 

(4)  She  saw  or  realized  the  degree  to  which  the  adornment 

of  the  room  was  rich. 

At  this  point  we  encounter  inexact  procedure-very  com¬ 
mon.  Thus — to  use  a  helpful  introductory  illustration — 
when  we  add  a  column  of  figures  we  are  striving  to  deter¬ 
mine  that  to  which  they  all  amount — or,  popularly,  lithat 
which  they  amount  to”.  In  this  expression  obviously  “to” 
associates  itself  exclusively  with  “which”.  But  “that”  and 
“which”,  thus  standing  cheek  by  jowl,  are  readily  displaced 
(as  often  properly  in  other  cases)  by  a  “what”,  and  would- 
be  elegance  now  rearranges  the  expression,  which  becomes 
“to  what  they  all  amount”,  which  every  one  accepts,  and 
which  will  hardly  be  discredited  until  it  be  confronted  with 
its  paraphrase  in  “to  determine  to  that  which  they  all 
amount”. 

Analogously  “(the,  or)  that  degree  to  which”,  apparently 
regarded  as  consisting  of  a  noun  (“degree”)  and  qualifier 
(“that  to  which”  etc.),  appears — with  a  reorganizing  of  the 
qualifier — in 

(5)  she  realized  to  what  degree  the  adornment  of  the 
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room  was  rich;  or,  substituting  “how”,  and  rearranging — 
also  introducing  an  omitted  element — 

(6)  she  realized  how  rich  was  the  adornment  of  the  room 
in  which  she  was.* 

With  a  little  thought-remodeling  we  reach  in  full 

(7)  Now  for  the  first  time  she  realized  how  richly 
adorned  was  the  room  in  which  she  was. 

The  next  step  taxes  our  ability  to  straddle.  The  an¬ 
nouncement  of  her  being  in  the  room  is  quite  superfluous. 
Even  were  we  not  prevented  by  the  author,  we  should  hardly 
picture  “her”  as  in  some  other  room,  or  realizing  the  adorn¬ 
ment  of  some  other  room.  Accordingly  her  being  in  this 
room  should  be  less  prominent  (in  thought  and  phrase) 
than  what  she  realized  therein.  But  Ebers  puts  her  pres¬ 
ence  in  the  foreground  of  the  thought-perspective,  thrust¬ 
ing  well  behind  it  what  she  saw :  she  saw  that  she  was  in  a 
room- — of  such  and  such  a  sort;  she  saw  that  she  was  in  a 
room  how  richly  adorned ;  or,  with  a  final  wrenching  of  his 
thought-construction, 

(8)  “Now  for  the  first  time  she  realized  in  a  how  richly 

adorned  room  she  (was  or)  found  herself.” 

If  thought  and  speech  may  thus  be  “bullied”,  why  not  say 
(much  more  compactly)  that  she  realized  the  howness  of 
the  room-adornment’s  richness?  or — abandoning  an  affec¬ 
tation  of  precision  quite  unnecessary — why  not  simply  this : 

She  realized  the  richness  (great  or  small  or  how 
great)  of  the  room’s  adornment? 

Whether  in  this  room  she  found  or  lost  herself,  you  prob¬ 
ably  “don’t  care  a  Bungtown  copper”. 

Miscellaneous 

(1)  You:  “I  don’t  like  this  weather.” 

(2)  I:  “I  don’t  like  it  either  ” 


♦By  many  minds  this  “how”  may  be  accepted — as  in,  e.  g.,  “You  don’t 
know  how  old  I  am,”  which  might  mean  you  don’t  know  the  degree  to  which 
I  am  old” ;  and,  thus  interpreted,  the  “how”  would  obviously  be  correct 
But  I  suspect  that  what  is  meant  is  rather  '4Xrou  don’t  know  to  what  degree 
I  am  old”,  interpretation  of  the  “how”  as  the  degree  to  which  impressing  me 
as  hardly  plausible,  except  as  reached  by  dbite  exceptional  interpreters. 


464  Wisconsin  Academy  of  Sciences ,  Arts ,  and  Letters. 

Number  (2)  may  be  regarded  as  displacing 
Nor  do  I  (like  it) 
or  even 

Neither  do  I  (like  it)  ; 

for  by  actual  usage  “nor”  and  “neither”  are  in  such  a  case 
accepted  as  essentially  synonymous. 

“Nor”  is  often  the  equivalent  of  “also  not”,  “and  not”, 
as  in  “He  will  not  eat,  nor  will  he  drink”.  Available  in  one 
case,  in  the  practice  of  the  usual  language-user  “nor’  is 
ready  to  be  used  in  any  more  or  less  analogous  case;  and 
when  its  negative  meaning-element  has  been  expressed  in 
(2)  by  “not”  (in  “don’t”),  its  other  element  might  be  ex¬ 
pressed  by  “and”  or  “too”  or  “also”,  thus:  “I  also  do  not 
like  it”. 

Analogously  “Neither  do  I  like  it”  may  be  superseded  by 
“I  also  do  not  like  it”.  But  when  the  negative  constituent 
of  “Neither”  ’s  meaning  is  expressed  by  “not”  (in  “don’t” 
of  (2)  ),  its  other  element  of  meaning  tends  to  be  expressed 
by  that  not-negative  word  (for  an  alternative)  which  in  its 
form  is  most  like  “Neither”.  In  the  place  of  “Neither”, 
then,  “not  .  .  .  either” — in  the  sense  of  “also  not”. 

Further  indication  of  the  range  of  usage  tolerated  in  the 
case  of  “either  .  .  .  or”  is  offered  by  the  following: 

“Either  a>  b  or  &<  a ”  means  “Either  of  the  following- 
expressions  is  correct”  or  “Each  is  correct”  or  “Equally, 
one  and  the  other  are  correct”.  If  “Either”  be  omitted, 
“or”  may  be  replaced  by  “and”  or  “also”. 

Very  differently,  “Either  <x>  b  or  b>  <x”  means  “One 
alone  of  the  following  expressions  is  correct.  If  “either”  be 
omitted,  “or”  may  be  replaced  by  “otherwise”. 

“Neither  .  .  .  nor”  enjoys  a  good  repute  which 

close  examination  hardly  would  improve.  For  instance, 
“Either  Jones  or  Smith  can  help  you”  means  that  each  or 
both  can  do  so. 

Neither  Jones  or  Smith  can  help  you 
doubtless  means  that  each  or  both  can  not.  The  latter 
meaning  is  completely  rendered  by  “Not  Jones  and  not 
Smith”,  or — nearer  to  the  current  form — 

Not  either,  Jones  or  Smith 
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or,  by  compounding, 

Neither  Jones  or  Smith, 

which — most  emphatically — is  not  offered  as  a  model. 
Neither,  either,  nor  and  or,  and  generally  speaking  the  al¬ 
ternatives  and  negatives  are  muddled  with  a  zeal  that  over¬ 
whelms  resistance.  Though  the  aberrations  in  the  use  of 
them  examined  in  these  pages  are  extremely  numerous, 
they  cover  but  an  insignificant  fraction  of  the  rather  dismal 
total. 

It  is  probable  that  Johnson  will  be  summoned 
as  a  witness 

easily  may  be  recognized,  becoming  e.  g. 

He  will  probably  be  summoned 

But  one  hardly  would  expect  a  posing  of  the  special  proba¬ 
bility  as  attribute  of  Johnson. 

This  however  is  accomplished  by  the  rather  startling — 
though  familiar — 

“He  is  likely  to  be  summoned/' 

which  is  after  all  no  more  peculiar  than  the  usual  shifting 
of  the  time-idea  (in  certain  languages)  from  verb  (or  Zeit- 
wort)  to  its  subject,  as  for  instance  in 

The  future  Johnson  is  summoned 
for 

He  will  be  summoned. 

Expressions  such  as 

“He  talks  loud" 

are  some  of  them  explainable  in  one  way,  some  in  others. 

It  sometimes  happens  that  the  qualifying  word  has  but  a 
single  form,  available  as  adjective  or  adverb.  Thus,  in 
place  of  “He  talks  fast",  we  must  not  offer  “He  talks  fastly". 

When  the  adjective  and  adverb  are  available  in  different 
forms,  the  choice  between  them  may  depend  on  whether  one 
is  in  a  more  excited— therefore  careless — or  a  more  de¬ 
liberative  mood.  For  instance  one  may  shout  “Come 
quick!"  and  add,  a  moment  later,  “You  came  quickly". 

30 
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The  usually  briefer  adjectival  form,  contrasting  favor¬ 
ably  with  a  longer  adverb’s  dwindling  sound,  invests  a 
statement  with  a  vigorous  finality  consistent  with  the  mak¬ 
er's  self-approval* * ;  “He  talks  loudly”  has  a  less  decisive 
sound  than  “He  talks  loud”.  The  weak  accentual  diminu¬ 
endo  of  the  former  has  indeed  been  recognized  in  prosody, 
which  calls  the  sound-agreement  of  “loudly”  and  “proudly” 
feminine  rhyme,  while  that  of  “loud”  and  “proud”  is  known 
as  masculine. 

The  use  of  adjective  instead  of  adverb— in  e.  g.  “The 
soup  tastes  good” — if  I  remember  rightly,  used  to  be  dis¬ 
missed  by  the  grammarians  with  the  remark  that  “tastes” 
is  what  they  called  a  “copulative  verb” — a  verb,  that  is, 
which  means  not  only  “is”  (the  “copula”)  but  also,  in  this 
illustration,  “in  its  tasting”  (or  “its  taste”).  In  other 
words  the  verb  accomplishes  a  multiple  symbolization  (ex¬ 
hibition,  by  a  single  word,  of  more  than  one  idea — preg¬ 
nant  meaning’).  Inasmuch  as  “good,”  however,  doesn’t 
any  longer  offer  an  adverbial  “goodly”,  and  since  “well”  so 
greatly  varies  in  its  meaning  and  its  syntax,  more  illuminat¬ 
ing  illustration  is  desirable,  e.  g.  the  quite  analogous  “The 
rose  smells  sweet”,  which  shows  no  tendency  to  abdicate 
in  favor  of  “The  rose  smells  sweetly”.** ***  On  the  other  hand 
“She  sang  sweet”  finds  no  favor.  But  the  two  run  parallel : 
the  rose  emits  a  pleasant  odor;  she  emitted  a  pleasant 
sound.*  *  * 

These  and  many  other  inconsistent  syntax-efforts  indi¬ 
cate  a  helpless  mind-confusion,  which  may  be  appreciated 
better,  if  we  can  detect  its  source,  examine  its  initial  phase, 
and  follow  it  in  any  subsequent  developments. 


*“This  is  true  particularly  of  the  monosyllable.  In  longer  words  the  dif¬ 
ference  between  the  adjective  and  adverb  seems  to  be  less  keenly  felt ;  for 
instance  “He  talks  rapid”  shows  no  sign  of  ousting  “He  talks  rapidly”  ;  in¬ 
deed  the  glibness  of  the  adverb  fits  it  well  to  the  idea  of  speed. 

*:!<The  sensation-verbs  are  prone  to  double  meanings.  The  “smelling  of  a 

rose”  may  mean  emission  of  an  odor  by  the  rose.  It  may  mean  your  olfac¬ 
tory  investigation  of  the  rose.  But  this  distinction  doesn’t  seem  to  have 
been  felt  by  the  unthinking  multitude  that  in  our  daily  speech  so  generally 
fixes  usage. 

***11  is  obvious  that  “The  rose  smells  sweet”  might  rather  deal  with  its 
emitted  odor— “She  sang  sweetly”,  rather  with  her  sound-emission :  she — to 
juggle  with  the  possibilities — might  sweetly  sing  a  sour  (?)  song.  But 
such  distinctions  probably  are  foreign  to  the  popular  mind,  and  would  be 
useless  with  e.  g.  “The  dinner-bell  sounds  good  to  me”  ;  for  what  is  good 
is  hardly  bell  or  sound-emission  or  the  jangling  emitted  sound — presumably 
the  dinner-promise  of  whichever  you  elect. 
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Given  “He  talks  loud”,  we  may  imagine  what  has  hap¬ 
pened  somewhat  thus:  your  ear  is  caught  by  sounds  of 
which  at  first  the  disagreeable  intensity  has  more  impressed 
you  than  their  cause,  their  nature  or  their  meaning.  In  de¬ 
scribing  your  affliction,  you  might  start  with  loudness,  as 
in 

Loudness  characterizes  what  I  hear. 

But  judgments  of  this  order  commonly  begin  with  sub¬ 
stance,  actual  or  merely  so  conceived,  and  end  with  attri¬ 
bute.  Accordingly 

What  I  hear  is  loud 

If  now  you  wish  to  be  specific,  one  may  raise  the  ques¬ 
tion:  What  do  you  hear?  One  might  indeed  say  I  hear 
“him”,  without  the  slightest  violation  of  conventionality. 
But,  as  it  seems  to  me,  it  is  not  only  more  correct,  but  also 
still  more  natural,  to  say  “his  talk”.  The  judgment  then 
would  properly  elect  the  form 

His  talk  is  loud. 

But  the  idea  of  action  in  the  abstract  is  more  difficult 
than  that  of  action  in  the  concrete.  “Talks”  (the  verb)  is 
easier  than  “talk”  (as  verbal-noun  equivalent  to  “talking”). 
He  who  talks,  moreover,  being  actor  in  his  every  action, 
naturally  takes  precedence  of  his  single,  special  actions. 
He  is  permanent,  while  they  are  transient.  “His  talk”  ac¬ 
cordingly  becomes  “He  talks”,  in  which  the  indispensable 
relation  of  an  actor  to  his  action  (figuratively  suggested  by 
the  “his”  in  the  “possessive”  form)  is  now  a  part  of  what  is 
meant  by  “talks”.  (See  p.  465) .  Assertion  too  has  shifted 
from  the  now  omitted  “is”  to  talks”. 

“Loud”,  however,  the  required  form  with  “talk”  (the 
noun),  remains  unchanged  with  “talks”  (the  verb) , perhaps 
through  oversight,  perhaps  the  “He”  (which  has  usurped 
the  thought-preeminence  of  “talk”)  is  recognized  as  merely 
completing  its  destiny,  in  dispossessing  “talk”  (now 
“talks”)  of  its  rightful  qualifier  “loud”  (or  “loudly”).  Thus 
or  otherwise,  instead  of  “He  talks  loudly”,  usage  favors 
“He  talks  loud”.* 


*Such  phraseology  exhibits  some  variety  in  both  amount  and  character 
of  meaning.  Thus,  for  instance,  as  remarked  above,  “The  soup  tastes  good" 
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“He  came  first” 

may  be  interpreted  as  “He  was-in-his-coming  first.  But 
what  was  meant  to  be  the  subject  of  the  predicated  “first” 
would  seem  to  be  his  coming.  He  was  first-in-coming  (or 
to-come)  is  however  an  acceptable  alternative;  and  He  so 
came  as  to  be  first  is  thinkable. 

“Minitantem  vanas”. 

What  occurred  might  be  conceived,  as  posed  by 

(1)  Minitavit  vane, 

(2)  (Ille)  fecit  minas  vanas, 

(3)  Suae  minae  (factae)  erant  vanae, 

or,  with  an  apology  for  tampering  with  Latin  syntax, 

(4)  Suum  minas-facere  erat  vanum. 

Latin  seems  to  have  favored  (2)  ;  and  the  quotation 
might  be  paraphrased  by 

Facientem  minas  vanas. 

But  the  meaning  of  the  first  two  words  has  been  assumed 
by  “minitantem”,  leaving  no  idea  outlying  to  which  “vanas” 
can  attach  itself. 

Most  languages  content  themselves  in  such  a  case  with 
(1),  and  let  the  adjunct  bear  on  “minitantem”,  not  distin¬ 
guishing  between  the  factors  of  the  latter's  meaning. 
Latin  seems  however  to  have  strongly  felt  that  “vanas” 
bears  on  some  accusative  noun,  and,  finding  none  in  sight, 
to  have  imagined  “res”  (or  “things”)  or  the  cognate 
“minas”  (threats)  to  fill  the  gap. 

With  the  above  one  may  compare 

“Personne  que  je  connais” 


presumably  intends  to  pose  the  soup  as  good  in  taste — and  otherwise  for 
aught  we  know.  But  if,  with  a  restrictive  emphasis,  I  say  “The  soup  tastes 
good”,  I  absolve  myself  from  all  responsibility  for  goodness  in  the  sense 
e.  g.  of  wholesomeness,  and  so  completely  that  I  might  almost  as  well  deny 
it.  Analogously  in  “The  soup  seems  good”,  although  without  an  emphasis, 
I  introduce  a  factor  of  uncertainty  much  greater  than  for  instance  in  “The 
soup  looks  good”. 

In  “He  appears  well”  quite  a  different  choice  of  meanings  offers.  “Well” 
as  opposite  of  “ill”  or  “sick”  is  adjective  in  meaning.  “Well”  in  the  sense 
of  “advantageously”  is  obviously  adverbial  and  better  expressed  by  “to  ad¬ 
vantage”,  meaning  that  what  St.  Paul  described  as  “bodily-presence”,  far 
from  being  “weak”,  is  strong,  creates  a  favorable  impression — so,  too.  simi¬ 
larly  in  “He  looks  well  in  his  outing  suit”. 
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or,  better, 

“Nothing  that  I  know”, 

in  which  the  relative  refers  to  “thing”,  and  not  to  the  total 
“nothing”. 

It  seems  accordingly  that,  in  expressions  such  as  “He 
talks  loud”,  the  source  of  difficulty  may  be  found  in  the  re¬ 
organizing  of  initial  judgment.  When  the  natural  judg¬ 
ment-organizing  has  been  once  perverted,  syntax  is  the  vic¬ 
tim  of  the  individual  sentence-maker's  whim;  and  multiple 
symbolization  often  adds  its  own  contingent  of  obscurity. 

That  there  is  room  for  study  in  an  even  wider  range  of 
aberration  is  suggested  by  the  following: 

“Haec  gemebat” 

These  things  he  was  saying  groaningly, 

in  which  the  difficulty  of  a  literal  translation  is  occasioned 
by  the  unavailability  of  similar  multiple  symbolization  in 
our  language. 

The  above  is  paralleled  in  English ;  e.  g. 

She  said  yes 

may  be  expanded  into 

Her  saying  yes  was  in  a  whisper ; 

She  said  in  a  whisper  yes, 

“She  whispered  yes”; 

with  which  compare 

She  screamed  her  indignation. 

The  following*  “ad  nauseam”  may  close  the  subject. 

Frenzied  Fiction 
(from  Collier's  Weekly) 

“Oh,  mother,”  apologized  Flame. 

“Oh,  don't  they,  though?”  gloated  Flame. 

“Eh?  What?”  jumped  her  husband. 

“U-m-m-m,”  sniffed  Flame's  mother. 

“Now,”  thrilled  Flame. 

“Dear  me — dear  me,”  shivered  Flame. 

“They  seem  to  like  me,  don't  they?”  triumphed  Flame. 
“Mr.  Delcote?”  quickened  Flame. 
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“But  this  Mr.  Deleote?”  puzzled  Flame. 

“Why?”  brightened  Flame. 

“Mother?”  frowned  Flame. 

“U-m-m,”  encouraged  Flame. 

With  the  above  compare 

“He  feebled  into  my  office.” 

In  resuming  earlier  comment,  not  to  vex  you  by  too 
much  reviving  college  memories  of  the  condition  and  conclu¬ 
sion,  let  it  merely  be  observed  that  either  one  is  often  latent ; 
also  that  in  such  a  case  the  judgment  is  extremely  apt  to  be 
reorganized. 

Imprimis,  both  condition  and  conclusion  may  be  unmis¬ 
takably  exhibited — or  patent— as  in 

I.  I  could  overcome  him  if  he  had  no  arms. 

In  this  my  statement  is  restricted  (not  in  its  intensity 
but)  in  its  scope  to  a  particular  imagined  case.  That  is, 
the  “if  he  had  no  arms”  is  adjunct  of  the  statement  “I  could 
overcome  him”.  In  such  cases  commonly  the  adjunct  bears 
upon  the  truth  of  what  I  say.  This  truth  (in  affirmation) 
being  part  of  what  the  verb  expresses*,  the  condition  ranks 
as  an  adverbial  factor  of  the  sentence. 

II.  I  could  easily  overcome  an  armless  man. 

In  this  my  statement  is  intended,  and  presumably  ac¬ 
cepted  as  equivalent  to  .  .  .  overcome  a  man  if  he  had 

no  arms.  But  the  condition  now  is  latent.  Further,  what 
in  I.  was  adjunct  of  the  leading  verb,  in  II.  is  adjunct  of  its 
object,  ranking  both  in  speech  and  thought  as  adjective; 
and  this  reorganizing  is,  to  speak  conservatively,  inexpedi¬ 
ent  ;  for  “an  armless  man”  is  commonly  a  man  who  is  arm¬ 
less.  Difficulty  also  is  created  for  the  student,  who  is  often 
thwarted  in  the  effort  to  explain  the  model  form  in  which 
the  verb  appears — because  he  can  not  find  an  “if”. 

III.  He  promised  an  appearance  at  noon  if  it  were  pos¬ 
sible. 


—  I  believe  in  the  truth  of  my  being  able  etc. 
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In  this,  my  statement  is  intended  and  presumably  ac¬ 
cepted  as  equivalent  to  He  promised  that  he  would  appear 
at  noon  if  it  were  possible — in  which  He-promised-that  is 
obviously  not  an  element  of  the  conclusion.  But  the  conclu¬ 
sion  in  the  form  employed  by  III.  is  latent,  and  might  still 
be  incompletely  patent  even  in  He  promised  to  appear  etce¬ 
tera.  Moreover,  what  in  fuller  statement  is  adverbial  to 
“appear”,  is  (in  the  briefer  statement)  plainly  meant  to 
function  as  an  adjunct  of  the  substantive  “appearance” 
ranking  therefore  as  an  adjective,  as  e.  g.  in  He  promised 
a  conditional  appearance.  Further,  there  is  more  or  less 
a  tendency  to  rank  “at  noon  if  possible”  as  meaning  “if 
noon  were  a  possible  hour  (for  him — or  any  one?)”,  which 
is  not  quite  correct.  Reorganization,  then,  again  is  inex¬ 
pedient. 

IV.  I  do  not  boast  of  my  ability  to  overcome  an  armless 
man. 

In  the  tenable  sense  of  “I  do  not  boast  that  I  could  over¬ 
come  a  man  if  he  were  armless”,  IV.  may  be  accepted  as 
containing  a  condition  and  conclusion — both,  however, 
latent. 

As  suggested  by  analogy  with  III,  “I  do  not  boast  of” 
obviously  is  not  an  element  of  the  conclusion,  which  may  be 
conceived  as  such  perhaps  of  the  ability,  the  overcoming  or 
the  two  combined. 

As  in  II,  the  condition  is  no  longer  adverbial,  but  adjec¬ 
tive  to  “man”. 

The  inexpediency  of  such  reorganizing — save,  perhaps, 
for  the  elect — is  obvious. 

For  incidental  comments  on  the  “if”  clause  or  equivalents 
see  pp.  279,  283,  299-300,  391,  445,  508,  520. 

APPENDIX  B. 

Hybrid  Judgment 

In  support  of  the  opinion  registered  on  pages  375-381, 
let  a  start  be  made,  as  previously,  with  “Je  crains  que  Ton 
ne  me  tue”  or,  more  conveniently  to  present  purposes 
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“Je  Grains  que  je  ne  sois  tue”, 

in  English  (word  for  word) 

“I  fear  that  I  shall  not  be  killed” — 

a  verbal  aggregation  which  is  offered  as  a  merely  leading 
type  among  a  score  or  so  of  types,  each  one  of  them  ex¬ 
hibited  in  legionary  cases,  all  of  which  contain  an  unex¬ 
pected  negative.  For  quasi  hybrids  which  do  not  contain 
this  negative,  see  pp.  500-502. 

As  to  whether  every  genuine  hybrid  judgment  necessarily  contains 
a  negative,  I  am  unable  at  the  moment  to  recall  one  which  does  not, 
though  it  is  easy  to  invent  one.  Thus,  between  the  fear  that  I  shall 
lose  a  mighty  salmon  and  the  hope  that  I  shall  land  him,  I  might 
possibly  achieve  the  straddle  indicated  by  “I  fear  that  I  shall  land 
him”. 

The  discordance  obvious  in  this  last  is  the  distinctive  of  the  hybrid 
judgment,  and  appears  to  me  no  greater  and  no  less  than  that  ex¬ 
hibited  for  instance  in  the  actual  French,  translated  by  “I  fear  I  shall 
not  lose  him”.  It  can  hardly  matter  much,  accordingly,  if  uninvented 
cases  which  exhibit  this  discordance,  though  without  a  negative,  be 
overlooked. 

I  confine  discussion  to  negation  in  a  narrow  sense — to 
thought-negation,  which  alone  (to  me)  is  genuine.  To 
illustrate,  the  affirmative  assertion  “Men  are  vegetables” 
may  be  roughly  paraphrased  by  “I  believe  the  truth  of  their 
being  vegetables”,  while  the  negative  assertion  “Men  aren’t 
vegetables”  may  be  paraphrased  by  “I  believe  the  untruth 
of  their  being  vegetables”,  the  negation  bearing  virtually, 
not  on  one  idea,  but  on  a  total  of  ideas— -on  a  whole  concep¬ 
tion.*  On  the  other  hand,  the  several  forms  of  mere  idea- 
negation  (?) — say  idea-protesting  (?)- — may  conveniently 
be  known  as  spurious,  a  pseudo-negative.  I  merely  sketch 
them  briefly,  with  a  personal  impression  of  their  natures. 

“Men  are  not  vegetables”  (though  they  may  be  something 
else)  excludes  the  vegetable  order  from  the  momentary  field 
of  thought.  Here  is  no  believing  a  conception  to  be  false — 


*In  my  own  notation  I  have  found  the  word  ‘"conception”  a  convenient 
name  for  what  is  intermediate  between  idea  and  judgment ;  e.  g.  “Men”,  “to 
be”  and  “animals”  express  ideas  only;  “Men  to  be  animals”  (Mens’  being 
animals”  et  cetera)  expresses  a  conception ;  “Men  are  animals”  records  a 
judgment. 
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no  reversal  of  a  judgment;  rather  a  rejection  of  a  single 
element — or  an  objection  to  it. 

In  “Men  are  no  vegetables”,  “no”  is  merely  final  term  of 
the  diminuendo  series:  all,  most,  many,  some,  few,  none. 
The  vegetable  class  is  not  rejected;  it  is  emptied.  This  is 
merely  maximum  reduction.  Compare  p.  352.* 

“Men  are  non-vegetables”  (any  or  everything  you  please 
but  vegetables)  offers  merely  substitution  in  its  most  indefi¬ 
nite  operation.  For  momentary  purposes  the  universe  is 
sensed  as  made  up  of  two  groups :  the  vegetables  and  what¬ 
ever  else  exists.  The  former  group  is  superseded  by  the 
latter.** 

In  “Je  crains  que  je  ne  sois  tue”  the  negative  like  any 
other  word  might  be  intended ;  or  it  might  be  unintended : 

(1)  Possibly  the  negative  word  is  unintended,  accidental 
— merely  happens,  unattended  by  a  negative  idea — is  a  “vox 
et  preterea  nihil”,  accordingly  a  mere  intruder  in  the  sen¬ 
tence;  see  p.  375-6.  But  the  most  efficient  cause  of  word- 
employment  is  the  mental  presence  of  the  word's  idea.  With¬ 
out  it,  the  employment  of  the  negative  would  surely  be  in¬ 
frequent.  As,  however,  Paul  has  noted,  this  peculiar  use 
of  negatives  occurs  with  peoples  generally  and  in  every  age 
(See  p.  375-6) .  The  theory  of  probabilities  is  over-whelm- 
ingly  opposed  to  explanation  of  the  multitudinous  use  of 
“ne”  as  accidental. 

(2)  Some  authorities,  presumably  regarding  the  occur¬ 
rence  of  the  negative  as  an  accidental,  have  prescribed  omis¬ 
sion  of  the  “ne”  in  the  translation  of  the  illustration.  But, 


*The  effect  of  “no”  appears  in  e.  g.  “He  is  no  angle-worm  ;  no  angle-worm 
can  sing;  therefore  lie  can  sing’’ — in  which  a  mental  void  created  by  the 
“no”  is  treated  as  a  mental  occupant.  Such  a  void  also  might  be  registered 
by  an  interrogation  point,  as  in  He  is?;  ?  can  sing;  therefore  he  can  sing-.” 

**I  am  not  prepared  to  comment  on  the  functions  of  the  many  prefixes  and 
other  syllables  or  words  which  more  or  less  resemble  pseudo-negatives.  For 
instance,  being-  told  that  A  and  B  are  equal,  if  you  answer  “A  and  B  are 
unequal”,  you  effect  a  definite  substitution,  much  as  when  you  answer  “Two 
times  ten  is  nineteen”  with  “Two  times  ten  is  twenty”  or  “exceeds  nineteen” 
— or  answer  (“That  boy’s  name  is  Jim”  with  “This  boy’s  name  is  Jim”  or 
“That  marts  name  is  Jim”.  On  the  other  hand  if  “democratic”  is  displaced 
for  instance  by  “undemocratic”,  what  is  meant  may  be  “aristocratic,  auto¬ 
cratic,  popuffetic,  anarchistic....”.  Prefixes  moreover  often  hunt  in 
couples,  thus  “convergent  and  divergent”.  Like  them,  suffixes  have  oppor¬ 
tunity  to  ape  the  pseudo-negatives  or  operate — for  instance  “hopeful,”  “hope¬ 
less” — in  the  forming  of  the  socalled  “opposites”,  a  term  suggestive  of  a 
path  too  slippery  for  me  to  follow. 
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although  legitimate  for  English,  this  is  not  legitimate  for 
every  language.  Also  such  procedure  is  a  mere  evasion  of 
embarrassment,  without  the  slightest  effort  to  reveal  its 
nature,  cause  or  genesis;  I  can  not  utilize  it. 

(3)  Some  essentially  repeat  the  above  injunction,  char¬ 
acterizing  “ne”  as  “expletive”.  This  utterance  too,  may 
be  dismissed  as  little  better  than  a  subterfuge. 

Suppose  the  negative  word  to  be  intended.  The  idea 
expressed  by  it  might  be,  as  usually,  that  expressed  by 
“not”  in  genuine  thought-negation ;  or  it  might  be  some 
other.  If  some  other, 

(4)  Possibly  the  negative  idea  commonly  expressed  by 
“ne”  has  lost  its  negative  meaning  and  acquired  some  other 
meaning,  ceasing  to  be  negative.  Words  in  actual  prac¬ 
tice  often  change  their  meanings.  Anyone  can  substitute 
for  what  is  meant  by  “ne”  or  “not”  another  meaning  that 
is  unobjectionable,  thus:  “I  fear  that  I  shall  soon  be 
killed”,  or  “fortunately” —for  my  creditors,  who  will  be 
paid  from  the  insurance  on  my  life.  It  may  be  some  one 
will  attempt  defence  for  substitution  in  this  case,  or  know 
that  a  defense  attempted  by  some  other.  Till  that  time  the 
possibility  may  be  dismissed  as  utterly  implausible. 

(5)  Some  imagine  that  the  negative  idea  expressed  by 
“ne”  is  weakened— that  a  “ne”  alone  has  not  the  strength 
or  force  of  the  “completely  negative  ne-pas” — a  differenti¬ 
ation  which,  for  one,  I  cannot  make.  I  can  indeed  restrict 
the  field  in  which  negation  operates,  for  instance  in  “He 
sometimes  isn’t  honest” — -possibly  in  his  descriptions  of  the 
fish  he  catches;  such  restriction  operates  however  merely 
on  the  negative  scope.  The  energy  of  a  negation  is  a  very 
different  matter.  We  have  no  brake  or  curb  that  can  di¬ 
minish  it.  It  may  be  true,  it  may  be  untrue,  that  A  equals 
B ;  but  it  can  not  be  incompletely,  fractionally  one — and 
ipso  facto  fractionally,  too,  the  other.  Between  “A  equals” 
and  “A  does  not  equal  B”  I  see  no  intermediate ;  for,  even  if 
I  add  a  “probably”  it  will  announce  an  incomplete  belief  in 
truth  or  untruth— not  belief  in  truth  or  untruth  which  are 
incomplete.  Semi-negation  baffles  me  no  less  than  a  half¬ 
way  value  of  a  minus  sign. 

This  differentiation  also  otherwise  is  far  from  satisfac¬ 
tory.  It  cannot  be  achieved  in  like  occurrence  of  negation 
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in  those  other  languages  which  do  not  have  a  choice  like 
that  between  a  “ne”  and  a  “ne-pas”.  Moreover  in  the 
earlier  French  itself,  before  the  use  of  “pas”  as  part  of  the 
negation  had  developed,  “ne”  without  a  “pas”  was  used 
with  a  negative  force  of  which  the  fulness  is  unchallenged ; 
indeed  this  elder  use  is  still  maintained  with  several  very 
common  (and  accordingly  conservative)  verbs,  as  in  for  in¬ 
stance  “Je  ne  puis”,  identical  in  meaning  with  the  alterna¬ 
tive  “Je  ne  peux  pas”.  Again,  in  e.  g.  “Je  suis  plus  age  que 
je  ne  l’etais  hier”  (or,  word  for  word,  “I’m  older  than  I 
was  not  yesterday”,  see  p.  499-500)  the  use  of  “ne”  has  been 
laboriously  defended  on  the  ground  that,  given  a  pair  of  ele¬ 
ments  compared,  the  one  affirmative,  the  other  logically  ( !) 
must  be  negative,  to  show’  their  difference — an  argument 
which  tends  to  somewhat  undermine  one’s  faith  in  French 
grammarians. 

It  was  imagined  on  p.  473  that  an  unintended  negative 
word  is  possibly  introduced  by  a  slip  of  tongue  or  pen.  It 
is  imagined  now  that  an  intended  negative  idea  is  intro¬ 
duced  by  a  slip  of  conscience,  or,  continuing  the  practice  of 
dichotomy, 

Suppose  the  negative  word  to  be  intended,  and  that  the 
idea  expressed  by  it  is  that  expressed  by  “not”;  the  nega¬ 
tive  idea  might  be  true  to  fact;  it  also  might  be  false  to 
fact;  or  say 

(6)  Perhaps  the  negative  idea  is  fraudulent.  It  might 
be  that  John  Johnson  really  fears  he  will  be  killed,  but 
wishes  us  to  think  he  fears  that  he  will  not  be  killed.  If 
such  be  his  intention,  “ne”  will  not  accomplish  it.  Every 
Frenchman — every  one  familiar  with  the  Frenchman’s  lan¬ 
guage — discounts  the  negation.  A  deceptive  purpose  then 
may  be  neglected  as  absurd. 

If  possibilities  have  thus  far  rightly  been  discarded,  and 
if  none  has  been  neglected,  it  must  be  that 

The  idea  expressed  by  “not”  is  part  of  what  the  illustra¬ 
tion  means. 

However  it  should  be  admitted  that  this  proposition  is 
exposed  to  several  objections.  These  I  shall  endeavor  to 
exhibit  with  no  less  benevolence  than  if  they  were  my  own. 

Objection  (1).  Obviously  the  illustration,  thus  inter¬ 
preted,  could  only  very  rarely  be  the  accurate  expression  of 
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an  actual  mental  status.  Whether  you  consult  the  experi¬ 
ence  of  others,  or  rely  on  “merely  speculative”  introspec¬ 
tion,  you  presumably  can  reach  but  one  conclusion:  only 
under  most  exceptional  and  most  peculiar  circumstances 
could  one  fear  a  failure  to  be  killed.  Such  a  fear  is  surely 
not  intended  by  the  illustration. 

Objection  (2).  Familiarity  with  hosts  of  similar  ex¬ 
pressions,  ancient  as  well  as  modern,  reenforces  this  con¬ 
clusion.  Also  if  we  ask  a  Frenchman  what  in  such  a  case 
he  fears— survival  or  a  violent  death — he  certainly  will  say 
“the  latter”.  That  is,  in  uttering*  “Je  crains  que  je  ne  sois 
tue”,  his  purpose  duplicates  our  own  in  saying  “I’m  afraid 
I  shall  be  killed”.  The  two  expressions  then  agree  in  their 
intention,  though  in  form  they  contradict  each  other.  Fear 
of  hot  being  killed  is  plainly  not  intended. 

Objection  (3).  Although  the  Frenchman  uses  the  nega¬ 
tion  when  he  is  speaking  French,  in  speaking  English  he 
omits  it;  and  the  rules  which  govern  the  examinations  for 
admission  to  the  universities  of  France  permit  the  English- 
speaking  candidate  to  omit  this  “ne”  in  writing  French.  I 
heartily  concede  again  that,  in  the  illustration,  what  the 
Frenchman  strictly  literally  says  is  not  intended. 

Answer  to  objections. 

The  above  concession  covers  total  meaning  of  the  illus¬ 
tration  ;  not,  however,  that  of  the  negative — includes  the 
whole,  but  not  the  part — a  seeming  inconsistency,  relief  of 
which  may  be  promoted  by  objective  illustration.  The 
sculptor  who  produced  the  Centaur  probably  did  not  intend 
a  creature  with  two  sets  of  lungs  et  cetera ;  but  its  exterior 
anatomy  does  not  encourage  the  belief  that  either  set  was 
unintended.  Possibly,  while  busy  with  the  human  factor, 
he  forgot  the  equine  element,  and  vice  versa. 

To  exploit  this  illustration — what  the  marble  represents 
is  neither  horse  nor  man,  but  parts  of  each.  Analogously  I 
shall  try  once  more,  and  this  time  with  more  care,  to  show 
that  what  the  Frenchman’s  words  record  is  not  a  single 
judgment,  but  the  fragments,  so  to  speak,  of  different  judg¬ 
ments.  While  admitting  therefore  that  to  fear  not  being 
killed  is  both  unnatural  and  actually  unintended,  I  contend 
that  both  the  fear  and  the  not-being-killed  are,  each  of  them 
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in  turn,  intentional,  though  not  confronted  with  each  other 
in  the  speaker’s  mind. 

The  case  in  hand  impresses  me  as  merely  one  of  some¬ 
what  more  than  usually  helter-skelter  thinking.  Answer¬ 
ing  more  particularly  now  the  third  objection,  when  the 
Frenchman  passes  from  his  ow{n  to  another  language  (e.  g. 
English),  as  a  most  discerning  polyglot  acquaintance  put 
it,  first  of  all  he  makes  himself  an  Englishman,  abandoning 
the  now  considered  mode  of  thinking— all  un-English 
modes  of  thinking— and  adopting  those  of  Englishmen. 
The  fact  that  he  omits  his  negative  in  English  offers  not  the 
slightest  evidence  that  in  his  use  of  French  he  does  not 
think  it.  Possibly  he  is  in  England,  and  alone.  This  does 
not  prove  that  he  has  not  a  wife  in  France. 

The  objections  noted  (which  are  all  that  have  occurred  to 
me)  appear  to  me  to  have  but  little  weight.  However,  the 
opinion  that  the  negative  idea  is  intended  cannot  be 
adopted,  till  supported  by  much  more  than  mere  rebuttal  of 
objections.  Accordingly,  I  offer  argument  supporting  the 
opinion  that 

The  negative  idea  is  intended. 

It  is  heartily  conceded  that  exceptions  are  to  be  expected. 
Roughly  speaking,  “Men  among  themselves  do  differ  as 
Heaven  and  Earth”.  To  fortify  this  proposition  by  a  con¬ 
trast  gives  the  itinerary  of  a  single  butterfly,  which— not 
to  overstrain  the  illustration — shall  be  flying  in  a  rather 
narrow  canyon,  swinging  now  from  shade  to  sunshine,  now 
from  heat  to  coolness,  nowi  allured  by  the  honey-promise  of 
a  brilliant  flower,  now  descending  on  a  glittering  moist  spot 
to  quench  its  thirst,  the  experienced  collector  knows  that, 
in  the  case  of  certain  species,  all  successive  members,  bar¬ 
ring  unconsidered  influences  (lack  of  thirst  or  hunger, 
gusts  of  wind,  encounters  with  their  fellows,  frights  et 
cetera)  will  follow  this  itinerary  with  but  negligible  devia¬ 
tion.  But  suppose  you  foot  it  through  the  canyon,  and  I 
follow  somewhat  later.  There  is  not  the  slightest  proba¬ 
bility  that  I  shall  duplicate  your  course.  That  is,  in  given 
circumstances  we  may  not  agree  in  action. 

The  explanation  of  our  disagreement  is  presumably  that 
not  .all  circumstances  have  been  given.  In  each  of  us  the 
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number  and  variety  of  influences  far  exceeds  the  number 
operating  on  the  lower,  short-lived  creature.  Not  even  we 
ourselves  can  catalogue,  and  much  less  weigh,  the  myriad 
converging  influences,  stimulative  or  inhibitive,  which  find 
us  more  or  less  responsive  or  resistant,  some  proceeding 
from  without  and  of  the  moment  only,  many  (more  per¬ 
haps)  internal,  harking  back  through  all  our  lives — invet¬ 
erate. 

Roughly  speaking,  it  is  true  that  mentally  the  same  laws 
govern  us.  To  given  excitation  we  react  alike;  and  yet  in 
your  case  influences  operate  which  do  not  act  on  me,  and 
vice  versa.  You  are  by  heredity  of  the  deliberate  type, 
while  I  was  born  impulsive.  You,  as  taught,  count  ten  be¬ 
fore  you  act.  My  own  instruction  was  neglected.  I  count 
nothing.  You  reply  to  insult  with  humiliating — or  per¬ 
haps,  conciliating — dignity,  while  I  see  red  and  answer 
with  a  blow. 

Moreover,  we  are  variable  quantities.  Reactions,  after 
dinner  and  before,  appreciably  differ.  We  are  well  pre¬ 
pared  accordingly  to  find  that,  in  linguistic  practice,  under 
circumstances  superficially  equivalent,  an  individual  is  in¬ 
consistent  in  his  mental  operations — is  in  disagreement 
with  himself.  Inconsistency  indeed  I  have  already  found 
in  French  omission  of  the  negative  when  speaking  English 
though  it  is  admitted  that  the  change  of  circumstances,  in 
the  passage  from  one  languge  to  another,  might  be  ranked 
as  more  than  superficial. 

It  is  even  less  surprising  that  we  often  find  the  individual 
of  a  given  people  in  some  cases  regularly  disagreeing  with 
the  individual  of  another  people — that  the  mental  operations 
of  two  peoples  differ  under  superficially  identical  conditions. 

What  is  more  important  at  the  moment,  as  implied  above, 
it  is  to  be  expected  that  two  members  of  one  people  in  their 
use  of  one  expression,  will  occasionally  differ  in  their  think¬ 
ing.  In  particular, 

Presumably  in  mental  operations  which  produce  our  illus¬ 
tration  there  is  no  consensus. 

Many  Frenchmen — and  it  may  be  most — although  they 
use  a  negative  word,  suppose  that  they  have  not  in  mind  a 
negative  idea.  They  may  be  right :  the  failure  to  think  the 
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details  of  conventionalized  expressions,  both  in  hearing  and 
in  using  them,  is  very  common*  and  of  small  importance. 

On  the  other  hand  some  Frenchman  or  some  speaker  of 
the  Latin  from  which  partly  he  inherited  the  usage  must 
have  had  in  mind  the  negative  idea.  As  indicated  on  p. 
473,  the  negative  word  assuredly  would  not  have  been  ad¬ 
mitted  in  so  many  cases — cases  of  so  many  different  types 
— and  regularly  so  admitted,  had  the  idea  entered  no  one's 
mind.  One  may  assume  with  safety  that  the  negative  idea 
was  in  the  mind  of  him,  at  least,  who  was  the  first  to  use 
the  negative  word.  What  converted  his  immediate  follow¬ 
ers  to  his  procedure  it  is  needless  to  conjecture.  Their 
successors  now-a-days  admit  the  “ne”  no  doubt  because, 
imprimis,  they  have  regularly  heard  it  used  by  those  from 
whom  they  learned  to  speak — a  matter  of  small  linguistic 
interest,  compared  with  what  occurred  in  the  originating 
mind. 

To  emphasize  by  an  objective  illustration,  the  direction 
followed  by  a  flock  of  moving  sheep — of  all  but  one — is  ex¬ 
plicable  by  the  merest  reflex  following-impulse.  This  ac¬ 
counts  for  oneness  of  direction,  not  however  for  direction. 
That  must  be  explained  by  motives  operating  on  the  leader. 

This  illustration  offers  the  suggestion  that  examination 
of  the  unexpected  negative  may  advantageously  give  little 
heed  to  simple  mimicry,  adjure  the  faith  in  the  explanatory 
value  of  mere  chance,  and  center  on  what  happened  in  the 
mind  of  the  original  offender — what  for  convenience  will 
be  posed  as  if  it  still  were  happening,  and  not  in  one  or 
some  minds,  but  in  every  mind. 

Of  all  that  happened,  or  is  happening,  to  occasion  hybrid 
judgments,  there  can  hardly  be  a  record;  but  these  forms 
of  thought  themselves  are  helpfully  suggestive — thus:  “I 
fear  that  I  shall  not  be  killed"  is  obviously  not  the  expres¬ 
sion  of  an  actual  judgment  (See  p.  476-77)  that  is,  a  self- 
sufficient,  genuine  idea-organism ;  it  exhibits  rather  an  idea- 
aggregation;  it  is  not  a  mental  structure,  but  a  mere  ac¬ 
cumulation  of  materials.  Not  being  killed  is  certainly  not 
what-is-f eared ;  but  on  the  other  hand  it  is  unlikely  that  one 
fears  without  a  what-is-feared.  Presumably  the  hybrid 


*e.  g.  “I  don’t  doubt  (but  what)  you’re  right”. 

‘‘I  can  not  help  but  think”  etc.  See  pp.  414-41fi. 
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judgment,  then,  is  only  part,  or  rather  parts,  of  what  was 
in  the  mind  of  him  who  formed  it.  But  these  parts  may 
readily  suggest  the  other  parts.  The  given  “fear”  implies 
a  “being  killed”.  The  given  “not  being  killed”  implies  a 
suitable  reaction  to  itself — a  hope,  for  instance,  or  a  wish, 
or  resolution.  What  is  thus  recorded,  or  suggested,  is 
enough  material  for  several 

Mind-activities  which  might  occasion  hybrid  judgment. 

These  activities- — or  all  of  them  that  I  am  able  to  imagine 
— I  examine  in  succession,  classifying  them  as  rigorously  as 
I  can. 

I.  The  mind-activity  might  be  an  actual  judgment-form¬ 
ing.  A  single  judgment  might  be  formed,  or  two,  or 
more.  The  illustration  obviously  poses  as  the  record 
of  a  single  judgment,  and  as  such  is  even  commonly 
accepted;  and  presumably  a  single  judgment  was  in¬ 
tended.  I  accordingly  examine  first  the  judgments 
thinkable  as  realizing  that  intention. 

(a)  The  only  single  judgments  formable  appear  to  be 

(1)  I  fear  that  I  shall  not  be  killed; 

(2)  I  fear  I  shall  be  killed; 

(8)  I  hope  that  I  shall  not  be  killed; 

(4)  I  hope  I  shall  be  killed. 

Continuing  to  rank  the  negative  idea  as  part  of  what  is 
actually  thought,  I  do  not  see  that  either  of  these  judgments 
is  admissible.  The  first  and  last  are  practically  out  of  the 
question;  (2)  omits  the  negative;  and  (3)  omits  the  fear, 
though  fear  is  much  more  certainly  a  part  of  what  is 
thought  than  hope. 

(b)  The  only  pair  of  judgments  rationally  formable  ap¬ 
pears  to  be 

I  fear  I  shall  be  killed; 

I  hope  that  I  shall  not  be  killed. 

These  include  between  them  all  ideas  recorded  or  appar¬ 
ently  suggested  by  the  illustration. 

1.  The  two  might  be  completely  thought,  and  both  at 
once,  or  in  so  close  succession  or  so  rapid  alteration  that 
they  might  be  ranked  as  virtually  simultaneous.  The  two 
are  equally  appropriate.  They  even  might  be  heedlessly 
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accepted  by  the  thinker  in  a  moment  of  excitement  as  sub¬ 
stantially  equivalent-— as  mere  varieties  of  one  reaction  to 
a  sense  of  danger — as  a  virtually  single  judgment. 

Such  a  judgment  is  exposed  in  its  expression  to  the 
dangers  that  beset  expression  of  an  actually  single  judg¬ 
ment  or  a  part  thereof.  In  particular,  equivalent  expres¬ 
sion-forms  may  offer  and  may  hybridize,  e.  g.  “I  thought 
it  better  to  retire”  and  “I  thought  it  better  to  withdraw”, 
resulted  in  “I  thought  it  better  to  redraw”.  (See  p.  267). 
Analogously,  on  a  larger  scale,  the  sentences 

I  fear  I  shall  be  killed, 

I  hope  I  shall  not  be  killed, 

regarded  as  equivalent  or  leastwise  interchangeable  expres¬ 
sions  of  a  quasi-single  judgment,  easily  might  hybridize  by 
combination  of  the  elements  italicized. 

But  I  have  little  faith  in  the  proposed  essential  oneness 
of  the  now  considered  judgments;  also  if  this  oneness  did 
exist,  and  if  essentially  synonymous  expressions  of  it  hy¬ 
bridized,  the  product  obviously  would  not  be  the  expression 
of  a  hybrid  judgment,  but  the  hybridized  expression  of  a 
virtually  quasi  single  judgment.  I  dismiss  the  case  as  for¬ 
eign  to  the  matter  of  the  moment,  ranking  it  with  other 
aberrations  of  the  sentence.  (See  p.  317-327;  Sentence 
hybrids) . 

2.  The  two,  though  simultaneously  thought  and  sensed 
as  interchargeable — and  even  as  substantially  equivalent — 
might  each  enforce  a  recognition  of  its  individuality; 

I  fear  I  shall  be  killed, 

I  hope  I  shall  not  be  killed, 

might  be  regarded,  not  as  merely  variant  expressions  of  a 
quasi-single  judgment,  but  as  each  exhibiting  a  judgment 
fully  recognized  as  individual. 

In  such  a  mental  status  judgment-elements  recorded  by 
“I  hope”  and  by  “I  shall  be  killed”  might  be  omitted,  or 
suppressed.  Remainders  might  combine  to  form  “1  fear  I 
shall  not  be  killed”.  More  briefly  and  more  generally 
stated,  given  a  pair  of  judgments,  part-suppressions  and 
the  combination  of  remainders  might  produce  a  hybrid 
judgment.  See  p.  379. 

31 
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The  title  Hybrid  Judgment  (See  p.  274)  was  elected  as  apparently 
unique  in  brevity.  Distinctness  and  exactness  seemed  impossible 
without  a  premature  injection  or  assumption  of  conclusions  not  then 
reached. 

It  must  however  be  conceded  that  a  genuinely  hybrid  judgment 
strictly  presupposes  two  completed  judgments;  and  I  am  about  to 
enter  on  an  argument  that  two  such  judgments  are  not  formed.  The 
so-called  hybrid  has  however  the  exact  appearance  of  a  combination 
of  remainders,  after  two  completed  judgments  have  been  partially 
suppressed.  As  a  make-shift,  I  provisorily  named  the  now-consid¬ 
ered  form  of  thought  from  what  it  looks  like,  being  then  and  now 
unable  to  find  a  thoroughly  intelligible  name  for  it,  until  I  shall  have 
shown  what  I  believe  it  is.  Accordingly  I  sail  a  little  longer  under 
false,  though  not — I  trust — misleading,  colors. 

Might  produce,  however,  is  by  no  means  did  produce  ;  and 
the  production  indicated  may  be  shown,  I  think,  to  be  exclu¬ 
sively  imaginary,  being, 

Objection  (1),  Absurd. 

Mental  patch-work  of  this  sort  is  virtually  that  sug¬ 
gested,  though  not  always  demonstrated,  by  delirium.  In 
the  excited  utterance  of  one  whose  functions  are  disordered 
by  disease,  it  often  happens  that  not  all  the  elements  of 
cerebration  are  expressed.  The  total  mental  process,  even 
if  entirely  imaginative,  may  be  rational  enough;  and  yet 
the  listener,  ready  to  suppose  that  what  he  learns  is  all 
there  is  to  learn,  may  quite  irrationally  put  together  judg¬ 
ment-remnants  that  have  chanced  to  find  expression;  e.  g. 
“Give  me  (money,  What!  You  wont?  You  miser,  you 
deserve)  a  thrashing” ;  and  the  doctor  on  his  next  arrival 
is  informed  that  his  patient  “wanders  in  his  mind”.* 

Thus  too  was  accomplished,  with  a  wider  scope,  the  clas¬ 
sic  “Judas  went  and  hanged  himself  ...  Go  thou 
and  do  likewise.” 

By  the  same  prolific,  potent  method  (in  some  cases  known 
as  “garbling”)  was  established,  in  a  smaller  way,  the  bur¬ 
lesque  derivation  of  Middletown  from  Moses,  by  elision  of 
the  “oses”  and  addition  of  the  “iddletcwn” — or,  more  con¬ 
venient  to  the  present  purpose,  by  suppressions  and  re¬ 
mainder-combination,  thus:  M(oses  M) iddletown. 


*The  alternating'  dominance  of  two  activities  of  mind,  as  was  remarked 
by  Dalton,  often  further  complicates  the  situation. 
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It  must  however  be  admitted  that  absurdity  of  method 
does  not  necessarily  preclude  a  species  of  correctness  in  re¬ 
sults.  For  instance  having  said  “My  daughter’s  hat  is 
always  in  its  place”,  and  having  also  said  “The  cat  is  in  the 
garbage  can”,  I  heartily  resent  a  lopping  and  a  splicing  of 
my  utterances,  forming  this :  “My  daughter’s  hat  is  in  the 
garbage  can.”  You  say,  perhaps,  “It’s  true.  I  saw  it 
there  myself.”  I  answer  “But  I  didn’t  know  it — didn’t 
even  think  of  such  a  thing.”  That  is,  the  truth  of  the 
garbled  proposition — or  its  being  matched  in  the  external 
universe — is  not  its  being  matched  in  my  internal  universe 
of  thought.  But  what  occurs  in  this  internal  universe, 
when  hybrid  judgment  is  developed,  is  precisely  what  we 
are  striving  to  establish. 

To  reverse  the  application  of  my  illustration,  mere  cor¬ 
rectness  of  result  does  not  preclude  absurdity  of  method; 
in  particular,  the  fact  that  certain  mind  activities  would 
lead  to  a  particular  activity,  does  not  establish  that  they 
were  its  actual  occasion.  Thus,  suppose  I  actually  and  cor¬ 
rectly  say,  “My  daughter’s  hat  is  in  the  garbage  can”. 
This  does  not  prove  that  I  in  any  way  derived  the  statement 
from  “My  daughter’s  hat  is  always  in  its  place.  The  cat  is 
in  the  garbage  can” — or  from  “My  daughter’s  hat  was  the 
gift  of  the  fairy  prince.  He  died  and  all  that’s  left  of  him 
is  in  the  garbage  can” — though  either  of  these  latter  state¬ 
ments,  by  suppressions  and  remainder-combinations,  would 
produce  my  actual  statement.  Not  only  then,  as  stated  on 
p.  482,  is  might  produce  by  no  means  did  produce ;  but  also, 
vice  versa,  that  which  in  the  mind  in  some  way  was  pro¬ 
duced  was  not  perforce  produced  by  that  which  might  pro¬ 
duce  it. 

This,  with  all  its  obviousness,  I  emphasize,  lest  I  forget 
it,  yielding  to  the  lure  of  facile  problem-solving;  for  my 
own  unfortunate  experience  exemplies  the  danger  of  ac¬ 
counting  for  erratic  thinking  by  gratuitous  imagining  of 
other  thinkings,  splicing  top  of  one  to  stump  of  t’other, 
with  no  more  regard  to  Nature  than  in  grafting  oak  on 
hemlock. 

Further  it  appears  to  me  that  combination  of  remain¬ 
ders,  following  suppressions,  is 

Objection  (2).  In  actual  practice  not  attempted,  though 
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it  often  seems  to  be  attempted  and  to  be  accomplished  with 
success. 

In  my  choice  and  use  of  illustrations,  I  absolve  my  logic- 
teachers  from  responsibility.  For  instance,  given  a  =  b  and 
b  ==  c — the  most  effective  illustration  that  occurs  to  me — it 
is  supposable  that,  by  suppressions  followed  by  the  com¬ 
bination  of  remainders — say  by  “cancelling” — we  form 
a  =  c. 

This  supposition  superficially  is  plausible  enough;  the 
plausibility  however  may  diminish  if  we  look  a  little  deeper, 
with  our  vision  sharpened  by  another  illustration  not  so 
simple.  Let  accordingly  the  two  premised  relations  of 
equality  give  way  to  one  of  four-to-three,  and  one  of  two- 
to-five.  For  these  I  haven’t  any  algebraic  signs;  and, 
rather  than  invent  them,  I  rely  on  words,  as  follows : 

a_ -relation  of  4  to  3 _ b;  b  relation  to  2  to  5 _ c.  In  this 

case  to  establish  the  relation  which  obtains  between  a  and 
c,  assuredly  we  must  not  lose  our  hold  on  the  repeated  b  or 
either  one  of  its  announced  relations:  also,  with  them  we 
must  this  time  do  some  head-work.  Several  methods  offer, 
which  I  think  it  needless  to  exhibit,  as  presumably  we 
should  agree  that  a  and  c  are  in  a  new  relation,  which  may 
be  expressed  by  8  to  15.* 

Now  that  we  have  reached  our  end  in  view,  wie  may  dis¬ 
miss  the  means  by  which  we  reached  it,  namely  the  repeated 
b  and  the  relations  in  which  b  was  implicated ;  or,  in  other 
words,  we  cancel  them.  In  short  the  cancellation  follows 
the  establishment  of  the  derivative  equation — or,  more 
strictly  inequation. 

To  regard  the  cancelling  as  prior  to  the  ultimate  deriva¬ 
tive  equation  is,  it  seems  to  me,  to  put  the  cart  before  the 
horse ;  and  even  with  the  simple  a  =  b  and  b  =  c — and  even 
with  the  still  more  simple  a  =  b=  c — I  doubt  if  this  be  done. 
What  occurs  impresses  me  as  this :  the  mental  tendency,  or 
destiny,  to  realize  that  co-equality  is  mutual  equality— the 
axiom  that  things  which  are  equal  to  the  same  thing  are 
equal  to  each  other— forces  recognition  that  the  a  which 
equals  that  which  equals  c,  itself  must  also  equal  c.  This 


* Verifiable  in  e.  g. 

16....  4  to  3  relation  ....  12  ;  12....  2  to  5  relation. ..  30. 
16  ...  8  to  15  relation ....  30. 
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mental  structure  once  effected,  properly  enough  the  scaf¬ 
folding  is  taken  down. 

To  illustrate  more  objectively,  suppose  I  pass  along  a 
row  of  trees — an  oak,  an  elm,  an  ash.  I  notice  that  in 
height  the  oak  is  equal  to  the  elm.  Again  I  notice  that  the 
elm  is  equal  to  the  ash.  Suppose  I  don’t  at  once  compare 
the  oak  and  ash  directly.  I  may  still  remember  the  equality 
of  oak  and  elm  while  sensing  that  of  elm  and  ash,  and  real¬ 
ize  accordingly  that  oak  and  ash  are  also  equal.  I  do  not 
begin  this  realizing  with  ejection  of  the  elm  and  its  rela¬ 
tions  from  attention.  On  the  contrary,  I  wait  till  I  have 
satisfactorily  used  the  elm  and  its  relations  in  establishing 
my  new  equation,  and  then,  and  not  till  then,  no  longer 
needing  them,  I  let  them  lapse  from  my  attention ;  and,  if 
I  were  using  symbols,  I  might  now — but  not  before  now — 
symbolize  the  lapse  by  cancelation.  Thus  interpreted,  a 
cancelation  is  the  record  of  a  sequel  to  the  derivation  of  a 
judgment — not  a  mode  of  derivation. 

I  cannot  doubt  that  judgment-derivation  of  this  order 
was  habitual  before,  and  long  before,  a  mathematical  nota¬ 
tion  was  invented.  When  however  operation  with  the  aid 
of  mathematical  symbols  once  becomes  familiar,  possibly  in 
very  simple  cases  we  manipulate  our  symbols  first,  and 
then,  interpreting*  the  new  expression  thus  obtained,  adopt 
the  judgment  which  it  seems  to  register.  But  not  to  em¬ 
phasize  the  well-known  danger  of  so  doing,  as  a  rule  I 
fancy  pencil  follows  brain.  Exceptions  I  assume  are  rare 
and  unimportant-— insufficient  to  invalidate  the  opening  in¬ 
timation  that  the  cancelation  process  merely  seems  to  be 
suppressions  followed  by  the  combination  of  remainders. 

Thus  far  only  judgments  quantitative  or  numerical  have 
been  considered.  The  conclusions  reached  by  their  exam¬ 
ination  do  not  prove  that  judgments  of  another  sort  are  un¬ 
available  for  part  suppressions  and  remainder-combina¬ 
tions.  But  to  classify  such  other  judgments  adequately, 
and  to  test  a  specimen  of  every  class,  is  far  beyond 
my  power ;  and,  even  if  accomplished  by  another,  he  would 
hardly  chance  upon  an  illustration  of  apparent  canceling 
more  plausible  than  that  elected  on  p.  484. 

The  only  other  cases  I  have  found  in  which  a  cancellation 
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seems  to  have  the  slightest  plausibility  are  of  the  general 

type  suggested  by 

“Je  crains  que  je  ne  sois  tue” — or,  word  for  word, 

“I  fear  that  I  shall  not  be  killed.” 

In  our  search  for  what  occasions  mind-activity  resulting 
in  these  words,  we  lose  our  way  at  once,  if  we  be  guided  by 
a  prevalent  opinion  that  words  are  signs  of  things.  As  in¬ 
dicated  on  p.  269,  I  hold  that  what  words  stand  for  is 
ideas ;  and  what  they  stand  for,  they  communicate  or,  more 
exactly  cause  it  to  be  duplicated  in  the  minds  of  others. 
Thus  my  saying  “book”  compels  the  entrance  on  your  men¬ 
tal  stage  of  not — correctly  speaking — my  idea,  but  your 
approximate  equivalent,  your  replica  thereof.  *  If  you 
have  mastered  English — or,  in  other  words,  if  it  has  mas¬ 
tered  you — and  if  you  are  of  usual  impressibility,  you  can 
not  help  yourself. 

In  the  sense  above  suggested,  words  can  not  communicate 
emotion,  for  the  simple  reason  that  they  do  not  stand  for 
it.** 

For  instance,  even  when  I  say  “I  am  afraid”,  I  do  not 
thereby  cause  a  fear  (the  duplicate  of  mine)  to  be  developed 
in  you  too;  I  do  not  make  you,  like  myself,  afraid.  See 
p.  272.  Indeed,  I  may  not  wish  to  do  so ;  for  I  may  be  seek¬ 
ing  to  be  reassured;  and  you  will  hardly  reassure  me,  if 
you  are  yourself  afraid.  What  I  intend  is  to  communicate 
to  you  the  mere  idea  of  the  fear  that  troubles  me — a  men¬ 
tal  picture  of  it.  Luckily  originals  do  not  accompany  their 
pictures.***  Woe  to  us,  if  mental  pictures  e.  g.  of  a  battle, 
even  in  an  ant-hill,  brought  into  our  brains  the  swarming, 
biting  creatures  which  they  represent. 

Things,  then,  and  emotion  do  not  seem  to  be  intended  by 
our  words,  and  even  less  to  be  communicated  by  them :  and 


*“That  the  idea  is  your  own  becomes  more  evident  when  it  is  noted  that, 
whoever  utters  “book”,  your  mind  reaction  is  essentially  the  same,  though 
book  to  Johnson  uttering  it  means  predominatingly  a  source  of  mind-enrich¬ 
ment — to  Chrysale  (Les  Femmes  Savantes,  Act  II,  Sec.  7)  a  wherewithal 
to  press  his  neckwear. 

**The  non-linguistic  character  of  cries,  or  vocal  muscular  reactions,  was 
exhibited  on  p.  272. 

***The  fear  that  might  be  called  derivative — your  fear  developed  by  the  in¬ 
ference  that  what  I  fear  endangers  you — is  quite  another  matter.  See  p.  272. 
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the  like  is  true  of  wishes,  purposes,  beliefs.***  I  dare  not 
undertake,  however,  to  investigate  them,  knowing  that  the 
first  step  would  be  sure  to  bring  me  well  beyond  my  depth. 
I  must  content  myself  with  emphasizing  the  variety  of 
mind-activities  which  every  judgment  dealing  with  emotion 
presupposes. 

First,  to  recapitulate,  I  am  e.  g.  the  victim  of  a  fear.  Be¬ 
cause  I  wish  to  tell  you  so — because  my  means  of  telling  do 
not  deal  directly  with  a  fear — I  execute  a  sort  of  mental 
standing  back  and  looking  at  my  fear;  and  thus  I  form  a 
mental  picture— -an  idea — of  what  itself  might  rank  as 
m/ra-mental  (infra-conceptual) .  This  picture  and  its  fel¬ 
lows  I  assemble  in  a  judgment.  More  or  less  mechanically 
words  for  its  constituent  ideas  are  suggested  by  association, 
see  p.  376,  and  I  utter  them.  But  what  I  utter  does  not 
necessarily  reveal  the  whole  of  what  is  going  on  within  me. 
This  is  true  particularly  of  emotion,  which  is  often  multi¬ 
form;  e.  g.  I  hardly  fear  without  a  coexisting  (or  an  alter¬ 
nating)  hope  or  wish,  or  both;  and  yet  I  commonly  reveal 
but  one  of  them. 

In  their  contention,  in  their  struggle  for  a  brief  supre¬ 
macy,  now  one  and  now  another  dominating,  I  am  less  a 
former  than  a  victim  of  emotions — almost  am  a  field  of  bat¬ 
tle.  In  comparison  to  what  I  rather  undergo  than  do  or 
undertake  in  this  emotional  turmoil,  the  formation  of  ideas 
—of  merely  one  idea — is  strictly  intellectual  activity,  is 
self-assertive,  is  deliberate. 

But  strong  emotions  tend  to  paralyze  formation  of  ideas 
to  picture  them.  The  widow  who  resorts  to  exposition  of 
her  grief  in  terms  of  the  ideas  which  reflect  it,  is  in  danger 
of  suspicion.  It  is  true,  the  Frenchman  (Harpagon  for  in¬ 
stance)  crazed  by  passion,  may  exclaim,  “J’enrage  !”  But 
this  impresses  me  as  far  from  psychological.  The  bulletin 
announcing  status  of  a  patient  who  is  really  suffering  se¬ 
verely,  is  not  often  issued  by  himself- — more  commonly  by 
the  physician — in  the  classic  drama,  by  the  chorus.  “I  am 
angry”  is  a  most  unnatural  elaboration;  and  (the  other 
meaning)  “I  am  going  mad”,  is  leastwise  weak,  compared 
to  the  prevailing  Anglo-Saxon 


***When  I  offer  an  assertion,  you  are  forced  to  the  idea  of  my  believing- — 
not  however  to  believe,  yourself. 
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7-;  “D— n!”  or  “H— 11!” 

To  recapitulate,  in  moments  of  emotion  it  is  difficult  to 
form  ideas.  Formation  of  a  judgment  is  more  difficult; 
for  it  is  much  more  intellectual ;  it  is  more  deliberate.  But 
for  deliberation,  in  the  present  case,  there  hardly  can  be 
opportunity.  Formation  of  a  single  judgment  is  accord¬ 
ingly  implausible.  Formation  of  two  judgments  (parts  of 
which  might  be  suppressed,  and  their  remaining  elements 
combined,  as  was  suggested,  on  p.  481-2)  is  obviously  even 
more  implausible.  Moreover  one  endowed  with  all  the  im¬ 
perturbability  required  for  the  forming  of  two  judgments, 
would  presumably  be  able  to  abide  by  an  initial  choice  be¬ 
tween  them,  or,  if  he  preferred  it,  to  announce  them  both 
without  an  accident  in  thinking  or  expression.  The  suppo¬ 
sition  that  in  such  a  case  two  judgments  might  be  formed* ** 
may  be  dismissed. 

(c)  Several  judgments  might  be  formed. 

This  proposition  too  may  be  dismissed  for  reasons  ob¬ 
viously  stronger  still. 

II.  The  mind-activity  might  be  a  mere  attempted  judg¬ 
ment-forming. 

“Half”  a  judgment  may  be  formed. 

“Half”  is  merely  a  convenience  for  “a  fragment”  or  “a 
part” — a  bit  more  positive  in  its  suggestion  of  another  half 
without  which  there  can  be  no  whole. 

A  form  of  the  important  blunder  now  to  be  considered 
is  extremely  common,  even  when  there  is  little  or  no  emo¬ 
tion  to  perturb  the  mind’s  activity,  but  the  activity  at¬ 
tempts  too  much  at  once.  Not  every  first-class  captain 
could  successfully  direct  the  movements  of  a  hundred  thou¬ 
sand  men;  and  many  a  rational  thinker  on  a  small  scale 
hasn’t  the  head  for  numerous  judgment-elements.  These 
may  usually  be  arranged  without  catastrophe  in  either  one 


*Many  hybrid  judgments  are  distinctly  unemotional.  These,  however, 
mainly  seem  to  me  to  register  extensions  of  a  mental  tendency  originating 
in  a  cerebration  vitiated  by  emotion,  or  perhaps  to  be  occasioned  by  a  mental 
over-  eagerness  analogous  to  an  emotion.  French  acquired  the  illustration 
by  inheritance  from  Latin,  in  which  few,  if  any,  of  the  strictly  unemotional 

hybrids  seem  to  be  recorded.  These  (the  French)  are  noticed  on  pp.  495-502. 
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of  several  sequences,  the  saying  that  “there  are  more  ways 
than  one  to  skin  a  cat”  applying  to  formation  of  a  judg¬ 
ment.  But  the  saying  does  not  recommend  a  change  in 
method  once  adopted.  When  however,  judgment-elements 
are  numerous,  an  unpremeditated  over-hasty  start  in  form¬ 
ing  their  procession,  often  is  abandoned  for  another.* 

To  illustrate,  as  I  reach  by  rail  my  destination,  where  I 
find  you  waiting  for  me,  say  you  ask  me  “Why  are  you  so 
many  hours  late?”  My  answer  starts  along  the  following- 
line  of  thought.  “Our  train  was  blocked  by  a  fallen  tree 
too  big  to  cut  to  pieces  with  the  single  axe  in  an  emer¬ 
gency  equipment  unprovided  with  the  necessary  rope  and 
pulleys  unobtainable  except  by  backing  to  the  nearest  town 
of  any  size,  two  hours  or  so  behind  us  etc.” 

This  explanation  also  might  begin  with  “It  was  two  hours 
to  the  nearest  town  where  we  could  get  a  tackle”;  also 
with  “The  single  axe  in  our  emergency  equipment”.  Either 
one  of  these  beginnings  might  result  intelligibly,  if  I  only 
had  the  nerve  to  stick  to  it.  But  having  said  “Our  train”, 
I  get  no  further.  Turning  a  mental  forward  glance  upon 
remaining  details,  I  am  staggered  by  their  number ;  I  give 
up  the  sequence  in  narration,  which  I  had  begun,  and  try 
again,  beginning  this  time  with  “A  fallen  tree”.  But  hav¬ 
ing  said  these  words,  I  am  again  in  trouble,  to  escape  from 
which  I  make  another  start,  and  others  still,  the  output  of 
my  vacillating  effort  being  this :  “Our  train”  ...  “A 
fallen  tree”  ...  “A  single  axe  was  not”  .  .  .  et 

cetera,  in  which  I  ask  you  to  suppose  that  a  beginning 
judgment  was  abandoned  with  each  interruption  of  my 
speech.  My  ill-considered  efforts  to  explain  have  failed  to 
marshal  my  ideas  in  a  complete  and  orderly  procession. 
The  few  which  I  have  actually  brought  across  your  mental 
stage  are  merely  stragglers.  What  I  have  said  is  not  a 
sentence — the  expression  of  a  judgment — but  a  series  of 
sentential  fragments,  each  expressing  faithfully  a  judg¬ 
ment-fragment. 

To  me  the  hybrid  judgment  is  analogous.  As  an  ob¬ 
jective  illustration,  helpful  to  the  recognition  of  its  sources 
and  development,  suppose  a  locomotive  moving  toward  the 


*For  variation  in  the  vastly  more  important  matter  of  organization 
(thought  perspective)  see  pp.  362-76  ;  448-471 
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railway  station.  While  you  watch,  it  turns  into  the  engine 
house. 

Again  I  must  antagonize  the  supposition  of  suppression, 
be  it  of  a  movement,  of  a  plan,  of  a  direction,  of  a  dis¬ 
tance,  of  a  length  of  track;  for  there  might  be  no  other 
track  et  cetera  to  be  suppressed,  omitted  or  avoided.  I 
much  prefer  to  say  that  one  course  was  abandoned  for  an¬ 
other — that  a  movement  swerved  from  one  direction  to  an¬ 
other. 

Let  my  illustration  be  extended  as  will  be  suggested  by 
this  diagram: 


The  actual  run  from  A  to  0,  had  it  continued  in  the  same 
direction,  would  have  reached  for  instance  B.  At  0,  how¬ 
ever,  it  was  bent  toward  D.  The  stretch  from  0  to  B  ac¬ 
cordingly  is  foreign  to  direction  actually  followed.  Again 
the  actual  run  from  0  to  D,  were  it  to  be  conceived  as  (an 
extension)  a  continuation  of  a  previous  run,  will  naturally 
be  conceived  as  the  continuation  (or  extension)  of  a  run 
from  e.  g.  C  to  0.  The  actual  movement  then  may  para¬ 
doxically  be  described  as  follows :  a  rectilinear  course  from 
A  to  B,  although  begun,  was  not  completed;  and  another 
rectilinear  course  from  C  to  D,  although  completed,  so  to 
speak,  was  not  begun. 

Let  straight  extended  locomotive  courses  (A  to  B  and 
C  to  D)  be  now  replaced  by  correspondingly  extended  think¬ 
ings,  also  “straight”.  Accordingly  the  diagram: 


4-  i 


fe, 


- 


■fro-?® 


•9 


0 
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In  this,  lines  represent  an  actual  crooked,  bent  or  broken 
thinking — not  however  the  point  of  breaking,  which  our 
unavoidably  extensive  use  of  words  obscures  a  little.  Four 
are  needed  to  exhibit  what  I  fear,  and  five  to  tell  you  what 
I  hope — the  four  and  five  identical  except  for  “not” ;  but 
what  I  fear  and  what  I  hope  are  quite  as  truly  mental 
wholes  (and  strongly  differentiated)  as,  for  instance,  death 
and  life.  In  “halving”  therefore  they  should  not  be  cut. 
Accordingly  I  modify  the  diagram :  as  follows : 


in  which  again  lines  indicate  an  actual  mental  “run”  or 
sequence  of  ideas ;  and  yet  the  words  “I  fear  I  shall  not  be 
killed”  do  not  record  an  actual  judgment,  but  the  “halves” 
of  judgments  which  we  merely  have  imagined.  Thinking 
registered  by  “I  shall  not  be  killed”  unquestionably  fol¬ 
lows  thinking  registered  by  “I  fear”,  and  yet  without  con¬ 
tinuing  (completing)  it.  In  other  words  the  two  are  merely 
collocated.  They  by  no  means  form  a  genuine  mental 
whole-— a  judgment.*  Obviously  the  mental  run— -the  line 
of  thinking — has  been  bent  at  0.  What  bent  it? 

Referring  to  the  locomotive’s  movement,  let  it  be  as¬ 
sumed  that  change  in  its  direction  was  effected  by  the  op¬ 
eration  of  a  switch — by  energy  distinctly  foreign  or  ex¬ 
ternal  to  the  initial  situation.  This  assumption  clears  the 
way  for  some  analogy  in  the  formation  of  the  hybrid  judg- 


*So  too  the  possible  “I  hope  I  shall  be  killed”,  to  be  examined  later. 
Meantime  note  the  secondary  hybrids. 

(1)  “Let  me  be”  (2) 

(2)  “Leave  me  alone”  (1)  See  p.  324. 
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The  straight  “I  fear  I  shall  be  killed”  apparently  was 
bent  at  0.  The  bending  force  presumably  in  this  case  also 
was  external  to  the  initial  situation — -i.  e.  foreign  to  the 
momentary  status  of  the  mind  which  started  on  “I  fear  I 
shall  be  killed” — and  yet  internal  in  its  origin. 

To  sharpen  this  distinction  by  an  illustration,  I  recall  the 
following  experience.  While  talking  with  a  friend,  and 
meaning  to  address  him  as  Monroe,  I  saw  an  automobile 
made  by  Ford  run  by  the  window.  I  addressed  my  friend 
a^s  Ford — a  blunder  which  does  not  impress  me  as  a  genuine 
“lapsus  linguae”;  for  my  tongue  with  great  precision  ut¬ 
tered  an  idea  that  was  in  my  mind.  In  this  case  the  idea 
was  developed  in  it  by  an  influence  external  to  myself. 

Suppose  however  that,  while  talking  with  my  friend,  a 
never  ceasing  interest  in  him  and  his  enjoyment  suggests 
that  he  might  like  a  ride  in  my  just  purchased  “Ford”.  If 
now  I  call  him  Ford  my  blunder  is  again  no  proper  “lapsus 
linguae”,  for  again  I  utter  an  idea  that  is  in  my  mind.  But 
the  idea  this  time  is  of  an  exclusively  internal  origin;  and 
yet  it  is  external  to  what  I  at  first  intended  to  express. 

No  doubt  external  influence  might  bend  “I  fear  I  shall 
(be  killed)”  into  (“I  hope  I  shall)  not  be  killed”.  For  in¬ 
stance  you  might  shout  “Fll  help  you.”  I  might  see  that 
danger  lessens.  I  assume  however  that,  in  hybrid  judg¬ 
ment,  swerving  energy  is  usually  of  internal  origin,  con¬ 
sisting  of  a  tendency  or  gravitation  e.  g.  from  the  fear  of 
being  killed  to  hope  or  possibly  desire  not  to  be  killed — a 
hope  internal,  in  the  absolute,  and  yet  external  relatively 
to  the  prior  state  of  fear. 

Assuming  such  internal  force,  that  bends  us  from  a  fear¬ 
ing  what  we  fear  to  hoping  what  we  hope,  we  face  a  ques¬ 
tion  of  precedence:  which  is  first?  the  hoping  or  the  what- 
we-hope;  for  one  apparently  does  not  necessitate  the  other.* 
I  do  not  think  I  surely  know,  or  greatly  care.  The  simpler 
supposition  is  indeed  that  a  “not  being  killed”  comes  first 
and  naturally  stimulates  a  hope.  To  clearly  diagram  with 


*The  like  is  much  more  obvious  in  e.g.  ‘"I  am  afraid”,  Which  does  not 
necessarily  imply  a  what-to-be-afraid-of ;  and  a  what-to-be-afraid-of  might 
in  actual  practice  make  me  not  afraid,  but  angry- 
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case,  I  put  the  negative  in  a  decidedly  unusual  position, 
hyphenating  it  with  “killed”.  Accordingly, 

I  fear — I  shall  be  killed — not — I  hope. 

By  this  I  mean  that,  while  expressing  what-I-fear,  i.  e. 
my  being  killed,  I  swerve  in  mind  to  the  more  gratifying 
and  alluring  thought  of  my  survival.  Next  in  order,  I  ex¬ 
perience  a  hope  for  this  survival;  hope  possesses  me;  I 
overlook  the  fact  that  I  have  thought  and  actually  said  “I 
fear”,  and  haven't  thus  far  said  “I  hope”.*  Imagining 
however  that  I  started  with  “I  hope”,  I  do  not  say  it  now. 
Restoring  “not”  to  usual  position,  I  record  such  mental 
action  by 

I  fear — I  shall  not  be  killed— -(I  hope), 
which  indicates  that,  during  its  expression,  what-I-fear  has 
been  displaced  by  what-I-hope,  but  that  my  hoping,  for  the 
reasons  given,  has  not  been  expressed. 

That  what-I-fear  should  be  displaced  by  what-I-hope,  is 
natural  enough;  and  yet  there  seems  to  be  a  stronger  rea¬ 
son  for  displacement  of  the  fearing  by  a  hoping.  What-I- 
fear  and  what-I-hope  are  intellectual  and  ipso  facto  much 
more  stable  than  emotion — not  so  subject  to  displacement 
as  my  fearing.  The  purely  mental  picture  of  e.  g.  my 
smash-up  on  the  rocks  below  me  if  I  lose  my  balance,  will 
not  readily  give  way  to  the  idea  e.  g.  of  an  angel  sent  “to 
bear  me  up  lest  I  should  dash”  etc.  On  the  other  hand 
emotion  tends  per  se  to  change.  As  seeing  red  creates  a 
tendency  to  seeing  green  so  also  tears  for  instance  tend  to 
smiles;  and  fear  may  easily  give  way  to  hope.** 

With  this  in  view  I  diagram  again : 

(I  fear)  I  shall — be  killed — [I  hope]  not  be  killed 
or,  more  compactly 

(7  fear)  I  shall — suffer — [I  hope]  avoid  death 


*How  easy  this  may  be  is  indicated  by  the  following-  bit  of  journalism  : 
“Equally  without  rhythm  (rhyme?)  or  reason,  of  beauty  and  of  form”, 
which,  in  the  use  of  the  repeated  “of”,  suggests  that  the  “without”  was  over¬ 
looked,  the  journalist  continuing  as  if  instead  of  that  word  he  had  written 
e.  g.  “void  of”. 

** Activity  moreover,  as  it  seems  to  me,  is  more  attractive  than  passivity; 
and  hope,  compared  with  fear,  impresses  me  as  savoring  more  of  action. 
Hope  is  nearer  resolution;  fear  is  nearer  resignation.  In  the  strictly  (?) 
unemotional  hybrids,  we  shall  find  e.  g.  “prevent”  (the  more  defensive  act) 
displaced  by  “cause”  (the  more  offensive). 
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(I  fear)  I  shall — die — [I  hope]  live. 

In  these  again  italics  indicate  what  actually  is  said.  The 
paranthetic  signs  enclose  the  first  part  of  a  line  of  thinking 
which  is  discontinued.  Dashes  locate  discontinuation. 
Small  type  indicates  what  was  by  discontinuation  left  un¬ 
thought.  What  is  bracketed,  though  vividly  in  mind,  is  un¬ 
expressed,  because  imagined  to  have  been  expressed. 

More  fully  stated,  thought  and  its  expression  start  e.  g. 
upon  “I  fear  I  shall  die”.  “I  shall”  is  common  to  “I  shall 
die”  and  “I  shall  live”.  The  ample  time  required  for  “I 
shall”  (see  p.  266  “redraw”)  permits  a  swerving  from  the 
fearing  to  a  hoping.  “Die”,  although  recorded  to  complete 
the  diagram,  does  not  succeed  in  entering  on  the  mental 
scene  for  long  enough  to  be  a  part  of  what  is  finally  in¬ 
tended  for  expression.  The  hoping  dissipates  the  recol¬ 
lection  of  the  registered  “I  fear”;  it  is  imagined  that  the 
first  words  uttered  were  “I  hope”;  and  hope  accordingly 
remains  unmentioned,  though  it  brings,  both  into  thought 
and  into  its  expression,  what-I-hope.  Thought  intended, 
after  the  abandonment  of  the  false  start  “I  fear”,  accord¬ 
ingly  is  that  expressed  by  “I  shall — I  hope — live”,  of  which 
the  superficial  disarrangement  disappears  in  the  compacter 
“I  hope — life”.  What  however  actually  is  recorded — what 
at  first  sight  seems  to  be  the  actual  thought — is  registered 
by  “I  fear  life”  and  by  preceding  more  elaborate  expres¬ 
sions. 

Hope  and  fear,  their  nature  and  their  influence  on  the 
formation  of  the  hybrid,  plainly  have  not  been  sufficiently 
established.  This  must  be  accomplished  by  the  psycho¬ 
logical  expert.  These  “imponderables”  of  our  immaterial 
phenomena  too  easily  elude  an  effort  which,  as  Hugo  put  it 
is  “the  chasing  of  a  disappearance” — the  pursuit  of  an 
illusion.  Inexactness,  even  that  of  ignorance,  may  be 
masked  by  saying  figuratively  that,  while  ideas  are  com¬ 
parable  to  reflections  or  composite  pictures  of  sensations — 
both  original  and  copy  having  some  distinctness — the  emo¬ 
tions  have  the  dimness  and  the  hazy  outlines  of  a  shadow 
(blurred  through  being  cast  by  what  is  far  away) .  It  is 
difficult  to  certainly  distinguish  hoping  from  a  hopeful 
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mood  or  “frame  of  mind”,  or  say  a  disposition  to  regard 
“the  brighter  side  of  things”- — a  state  in  which  we're  on  the 
look-out  for  the  hopeable.  One  hardly  even  can  assure 
himself  that  hope  and  fear  are  different,  except,  like  heat 
and  cold  (or  hope  and  despair)  as  varying  degrees  of  what 
is  one.  Perhaps  one  should  not  think  of  fearing  and  the 
what-is-feared  as  following  one  upon  the  other,  or  as  even 
separable.  Yet,  with  all  these  opportunities  for  error,  it 
may  still  be  true  that  swerving,  more  or  less  akin  to  that 
proposed,  in  some  way  does  occur. 

The  supposition  is  indeed  exposed  to  the  objection  that 
the  swerving  may  appear  to  be  the  opposite  of  what  would 
be  expected,  fear  to  my  mind  being  more  intense  than 
hope — a  change  from  hope  to  fear  more  plausible  than  that 
from  fear  to  hope.  To  strengthen  the  objection,  let  the 
fear  (per  se  intenser)  also  be  in  given  circumstances  bet¬ 
ter  warranted  than  hope,  and  hence  presumably  still  more 
intense  and  more  aggressive.  Even  so,  in  actual  linguistic 
practice  it  does  not  divert  the  mind  from  prior  hope;  at 
least  I  do  not  now  recall  a  case  of  swerving  from  the  latter, 
as  for  instance  in  “I  hope  (I  shall  not — I  fear)  I  shall  be 
killed”. 

Possibly,  however,  though  a  fear  do  not  divert  the  mind 
from  pre-established  hope,  it  should  maintain  the  mind 
against  attraction  exercised  by  later  dawning  hope.  But, 
as  it  seems  to  me,  the  change  from  fear  to  hope  is  not  ex¬ 
clusively  a  mere  reaction,  due  to  weariness,  and  reenforced 
by  hope's  attraction.  Fear  is  in  itself  repellent,  and  pro¬ 
portionately  to  its  strength.  The  sufferer  recoils  from  it 
and  from  despair  that  lurks  behind  it.  No  wonder  if  one 
turn  from  it  to  hope  that  waits  for  preferential  recognition. 
These  then- — weariness  of  spirit,  the  repulsiveness  of  fear 
and  the  attractiveness  of  hope — impress  me  as  enough  to 
swerve  the  mind,  for  instance,  from  “I  fear  I  shall  be  killed” 
to  “I  hope  I  shall  not  be  killed”. 

The  above  attempted  explanation  of  the  hybrid  judg¬ 
ment  has  perhaps  appeared  especially  implausible  in  its  as¬ 
sumption  of  a  mental  perturbation  possibly  excessive ;  but 
we  have  been  dealing  with  a  notably  perturbable  type  of 
mind,  the  mind  of  Southern  Europe,  (of  the  Spanish, 
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French,  Italian) — of  the  impulsive  peoples — those  whose 
“personal  equation”  (in  particular  a  special  liability  to 
swerving)  further  illustration  may  be  trusted  to  exhibit  in 
the  following  pages  of  this  section. 

Of  hybrid-judgment  species  there  are  many,  differing 
according  to  the  special  swervings  which  occasion  them.  A 
brief  review  of  those  most  emphasized  by  French  gram¬ 
marians  may  offer  interesting  illustration 

“J’ai  empeche  qu’elle  ne  fut  tuee”. 

This  registers  presumably  a  swerving  from  prevention 
to  causation,  as  exhibited  by 


I  prevented  her  being  killed 
I  caused  her  not  being  killed, 


in  which  the  influence  of  an  initial  fear  (that  she  be  killed) 
and  that  of  a  succeeding  hope  or  wish  (that  she  be  not 
killed)  are  detectable:  the  fearing  stimulates  a  purpose  to 
prevent,  while  hoping  stimulates  a  purpose  to  effect  (a  con¬ 
trary)  ;  one  also,  more  directly,  may  conceive  a  mental  leap¬ 
ing — this  time  not  aside,  from  a  preventing  to  its  opposite, 
but  forward — say  from  the  preventive  act  to  its  result. 


“J’ai  evite  qu’il  ne  m’  ait  reconnu.” 


Emotion  is  in  this  case  more  attenuated.  Fear  may  be 
regarded  as  reduced  to  mere  aversion  or  reluctance — hope 
or  wish,  to  inclination.  Hybridizing  may  be  thus  exhib¬ 
ited  : 

I  shunned  (or  avoided)  his  recognizing  me; 

I  sought  (or  found)  j  his  not  recognizing. 

The  following  form  a  diminuendo,  reaching  cases  which 
might  rank  as  quasi-hybrids — pseudo-hybrids. 

“Peu  s’en  est  fallu  qu’il  ne  se  soit  tue.” 

(Little  was  lacking  to  his  being  killed 
— or,  strictly,  killing  himself). 

In  this  presumable  hybrid  there  is  doubtless  swerving 
from  the  “Peu  s’en  est  fallu” — to  what?  A  surmise  seems 
to  be  permitted — e.  g.  thus : 
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The  implicated  person  was  in  danger,  but  escaped  it; 
the  escape,  more  vividly  conceived,  was  from  the  danger— 
inferentially  to  e.  g.  security.  Also  in  this  illustration 
swerving  is  conceivable  as  not  from  the  “point  of  view”— 
but  rather  from  time  of  viewing ,  as  suggested  by 

There  was  danger  that  he  would  be  killed; 

The  fact  is  that  |  he  would  not  be  killed— 

a  swerving  explicable  by  recoil  from  that  which  horrifies 
to  e.  g.  what  rejoices  or  relieves. 

That  an  emotion  exercises  an  influence,  is  suggested  by 
the  lack  of  hybridizing  in  a  less  emotional  case,  e.  g. 

“II  s’en  fallait  cent  pistoles  que  la  somme  entiere  y  fut.” 

In  other  cases  it  is  still  more  difficult  to  guess  the  cerebra¬ 
tion;  e.  g. 

“Je  ne  nie  pas  que  je  ne  Faie  dit” 

I  don't  deny  that  I  didn't  say  it  (literal) 

might  be  taken  as  a  clumsy  round  about  for 

I  do  deny  that  I  did  say  it. 

But  this  last  is  regularly  rendered  by 

(2)  “Je  nie  que  je  Faie  dit”. 

There  seems  to  be  in  (1)  a  shift  to  the  effect  of  a  deny¬ 
ing,  figuratively  exaggerated  into  non-occurrence  of  what 
is  denied— a  variant  of  that  prevention  of  occurrence  which 
was  registered  by  “empecher”  (p.  496),  the  mental  opera¬ 
tion  being  that  suggested  by 

Je  ne  nie  pas  que  je  Faie  dit; 

Je  ne  cause  pas  que  |  je  ne  Faie  dit. 

Furthermore  hybridization  is  conceivable  between 

I  don’t  deny  that  I  said  it; 

I  don’t  affirm  that  |  I  didn’t  say  it. 

This  swerving  from  the  point  of  time— this  mental  leap¬ 
ing  forward— may  be  recognized  again  in 

“Le  roi  defendit  de  ne  pas  songer  a  ce  mariage”. 

32 
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The  king  forbade  consideration  of  this  marriage  (-propo¬ 
sition),  forward  leaping  being  readily  conceivable  as  indi¬ 
cated  by 

The  King  forbad  consideration 
The  King,  as  the  result  of  his  forbidding,  caused 

non-consideration. 

But  usage  with  “defendre”  vacillates,  as  in 

“J’ai  defendu  que  vous  fissiez  cette  chose”— 

an  indication  that  the  usage  of  the  French  is  waiting  for 
establishment  in  one  form  or  the  other,  as  conventional. 

There  are  also  cases  of  superfluous  negation  which  pre¬ 
sumably  exhibit  the  result  of  mere  momentum.  Starting 
with  a  negative  form  of  thought,  the  mind  contracts  ap¬ 
parently  a  momentary  “negative  habit”.  Thus,  without  a 
negative  “running  start”, 

“Je  doute  qu’il  soit  heureux”; 

but,  with  a  negative  start, 

“Je  ne  doute  pas  qu’il  ^’arrive” 

suggests  that  he  who  said  it  “got  agoing”  in  negation  and 
couldn’t  stop. 

“II  ne  tient  pas  a  moi  que  cela  ne  se  fasse” ; 

The  doing  of  that  does  not  depend  on  me. 

Apparently  another  case  of  mere  “momentum”;  for  the 
second  “ne”  does  not  appear  unless  evoked  by  a  “ne — pas” 
preceding;  thus 

“II  tient  a  moi  que  cela  se  fasse”. 

“Je  ne  desconviens  pas  que  vous  ne  soyez  instruit” 

is  so  near  to  “Je  ne  nie  pas  etc.”  (p.  497)  that  an  imaginary 
abolition  of  what  is  denied  may  operate  in  this  case  also. 
On  the  other  hand  the  “ne”  with  “soyez”  might  be  merely 
an  excess  occurring  in  a  contradiction  of  “Je  desconviens 
que  vous  soyez” — another  case  accordingly  of  negative 
“momentum”. 
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Similarly, 

J  “Je  ne  desespere  que  nous  n’  ayons  du  beau  temps” ; 

\  I  don't  despair  of  our  having  fine  weather. 

“Fermez  la  cage  avant  que  l’oiseau  ne  sorte.” 

In  the  above  the  “ne”  might  be  explained  as  proper  sequel 
to  an  element  of  purpose  which  might  be  expressed  by 
“it”  (in  order  that)  suggested  by  or  corollary  to  it;  but  the 
explanation  seems  to  be  encouraged  little,  if  at  all,  by 
phraseology  of  other  languages. 

More  probably  (?)  there  is  another  leaping  forward, 
thus:  a  mental  glance  ahead  gives  warning  of  a  possible 
exit  of  the  bird — an  exit  which  should  be  anticipated  by  a 
closing  of  the  cage.  A  second  (backward)  glance,  a  mo¬ 
ment  “after  the  (contemplated)  act”  of  closing,  centers  on 
resultant  non-escape. 

It  is  true  however  that  “Fermez  la  cage  avant”,  as  a  pre¬ 
ventive  measure,  operates  with  the  effect  of  “Empechez”; 
accordingly  it  might  be  not  irrational  to  rank  the  illustra¬ 
tion  as  a  variant  of 

“Empechez  que  Foiseau  ne  sorte” 

In  this  connection  it  may  be  advisable  to  juxtapose  the 
following : 

Close  the  cage  in  advance  of  the  escape ; 

Close  the  cage  against  the  escape ; 

Fore-close  (the  cage  upon)  the  escape; 

Pre-clude  „  „  ; 

Pre-vent  „  „  ; 

In  the  just  examined  illustration,  influence  by  emotion 
also  is  supposable,  and  might  alone  supply  its  explanation. 
“Fermez  la  cage”  presumably  is  prompted  by  an  apprehen¬ 
sion  of  escape — a  fear,  which  readily  might,  though  unex¬ 
pressed,  exert  its  influence  upon  the  following  thought, 
as  indicated  thus: 

I  fear  (so,  shut  the  cage  before)  the  bird  will  escape; 

I  intend  or  hope  the  bird  will  not  escape. 


“II  est  plus  riche  qu’il  ne  l’etait” 
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This  expression  might  be  rated  as  a  hybrid  formed  as 
follows  : 


H  est  plus  riche  qu’il  l’etait; 


II 


ne  l’etait  pas  tant  qu’il  Fest ; 


and  so,  in  earlier  days  I  thought  it.  But  the  change,  from 
the  comparing  of  a  present  status  with  a  past,  to  a  com¬ 
paring  past  with  present — change,  from  a  beginning  with 
a  what-he-is,  to  a  beginning  with  a  what-he-wasn’t — seems 
too  violent  to  be  plausible. 


French  grammarians,  some  of  them,  have  claimed  that 
“ne”  is  “logically”  (!)  necessary  when  two  elements  com¬ 
pared  are  different;  and  though  this  doctrine  be  absurd 
(see  p.  474). 

imaginary  need  of  signalizing  by  a  negative  the  passage 
from  a  present  status  to  a  different  status  in  the  past,  may 
well  have  operated  in  the  cerebration  of  the  French  as  the 
perturbing  cause,  without  the  aid  of  any  other  cause.  The 
presence  of  the  negative  idea  appears  accordingly  to  be  ex¬ 
plainable  by  mere  intrusion,  unaccompanied  by  any  swerv¬ 
ing  from  one  judgment-purpose  to  another. 

The  cases  of 


“A  moins  que  ses  parents  n’approuvent  son  dessein”, 
(—if  they  don’t  etc.) 

“Je  ne  sors  pas  a  moins  qu’il  ne  fasse  beau”, 

(=if  it  doesn’t) 

may  rank  as  parallel,  “a  moins  que”  (at,  or  with ,  less)  re¬ 
producing  our  “unless”  (on  less) — -inducement  than  e.  g. 
the  weather’s  being  pleasant. 

Examination  of  the  hybrid  judgment  has  extended  thus 
far  only  to  the  form  in  which  there  is  a  negative  or  virtual 
equivalent.  This  negative  betrays  a  swerving — a  complete 
abandonment  of  one  initial  judgment-purpose  for  another — 
neither  purpose  being  fully  realized.  A  most  important 
element  of  one  is  contradicted  in  the  other. 

In  other  judgment-forms,  which  might  be  known  as  quasi 
hybrids  there  is  an  abandonment,  but  of  a  very  different 
character.  To  illustrate,  “In  the  national  banks 
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(1)  “Enough  money  is  kept  to  protect  despositors; 
(2)  So  much  money  is  kept | as  will  protect  depositors.” 


In  (2)  a  little  difficulty  may  be  found  in  “so _ as”, 

which  in  early  usage  meant  “in  that  degree  (or  that 
amount)  to  which”,  e.  g.  in  “He  is  not  so  tall  as  Jackson  is”. 
But  “as”  came  also  to  be  used  as  virtual  equivalent  of 
“which”  without  a  preposition,  e.  g.  in  “Avoid  such  food  as 
(food  of  a  kind  which)  disagrees  with  you”  or,  as  we  some¬ 
times  hear,  “That  (kind  of)  food  as  disagrees  with  you”. 

With  this  in  mind  the  following  equivalences  are  suggest¬ 
ed: 


(1) 


“Enough  money  to  protect”; 

Money  enough  to  protect; 

Money  in  a  quantity  sufficient  for 
Money  in  protecting  quantity; 


protecting ; 


Money  in  a  quantity  that  does  or  will  protect; 


(2) 


Money  abundant  in  that  degree  in  which  it  will 
protect ; 

-  Money  much  in  that  degree  in  which  it  will  protect; 
(Popularly,  That  much  money  which  will  protect;) 
“So  much  money  as  will  protect”. 


Reexamining  the  diagram 


(1)  “Enough  money  is  kept  to  protect  depositors; 

(2)  So  much  money  is  kept] as  will  protect  depositors.”, 

the  virtual  equivalent  of  judgments  (1)  and  (2)  is  obvious. 
The  two  are  recognitions  of  a  single  fact ;  the  recognitions, 
both  of  them  presumably  are  true  to  fact.  In  their  tech¬ 
nique  they  differ ;  but  their  difference  appears  to  have  been 
reconciled ;  this  difference  indeed  might  almost  be  regarded 
as  expressional  exclusively.  Abandonment  no  doubt  is  ob¬ 
vious,  but  not  of  judgment  purpose— rather  of  a  detail  in 
one  mode  of  judgment-forming.  “Enough  to  protect”  and 
“So  much  as  will  protect”  do  not  suggest  the  slightest  con¬ 
tradiction — offer  no  occasion  for  negation  to  antagonize 
them. 

f  Qui  devous  on  de  moi  seva-ce?” 

[“Which  of  you  or  (of)  me  shall  it  be?” 
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Disregarding  the  second  “of”  as  merely  an  affected  re¬ 
petition  (say  intruded  in  the  sentence)  one  may  recognize 
two  modes  of  thinking  rather  than  of  mere  expression,  thus : 


“Which  of  (us=)  you  and  me  shall  it  be?  and 


Which 


you  or  I,  shall  it  be?” 


The  change  from  “me  to  “I”  would  not  occur  e.  g.  in 


Which  of  (us=)  you  and  me  did  he  call? 
Which,  you  or  me,  did  he  call  ? 


‘He  isn’t  coming,  I  don’t  think.’ 


Expressions  of  this  type  might  seem  at  first  explainable 
as  hybrids  of  e.  g. 

He  isn’t  coming,  I  think; 

I  don’t  think  (he  is  coming) . 

But  another  explanation  seems  more  plausible.  “He 
isn’t  coming”  is — without  “I  think” — a  full  fledged  sen¬ 
tence,  a  (t sententia” f  (the  record  of)  a  judgment  which 
might  also  be  recorded  (with  no  added  meaning)  by  “I 
know,  believe  or  think  him  not  to  be  coming — think  he 
isn’t  coming*.  The  actually  used  “I  think”  accordingly  is 
quite  superfluous,  except  so  far  as  it  suggests  a  less  degree 
of  confidence  than  “I  (believe,  or)  know”,  the  stronger 
confidence  of  which  would  (in  the  absence  of  “I  think”) 
be  taken  as  part  of  what  is  meant  by  “isn’t”.  If  this  sug¬ 
gestion  were  intended,  the  intention  could  be  fully  realized 
in  the  quotation  by  (1)  He  isn’t  coming.  (2)  I  think  he 
isn’t  coming.  Obviously  (2)  might  be  replaced  by  the  es¬ 
sentially  equivalent  (3)  I  don’t  think  he  is  coming**,  and 


*For  the  meaning-  of  assertion,  and  the  unassertive  meaning  of  the  “is”  in 
such  an  “isn’t”,  see  p.  312. 

**An  actual  difference  may  however  be  detected.  Strictly,  not-believing 
(thinking  etc.)  merely  is  the  absence  of  conviction — non -concurrence  of  a  spe¬ 
cial  mind-reaction.  Still,  “I  don’t  believe  (that  he  is  coming,  or)  him  to  be 
coming”  probably  would  be  accepted  least-wise  by  the  heedless  many)  as 
equivalent  to  “I  disbelieve  him  to  be  coming”.  But  as  argued  in  “Interroga¬ 
tive”,  p.  391-2,  the  assertive  forms  of  the  verb  (e.  g.  “to-be”)  do  not  express 
a  disbelief,  but  rather  (when  required)  belief  in  a  contrary;  thus  “I  disbe¬ 
lieve  the  accused  to  be  innocent”  takes  (in  thought  intended  for  assertion 
by  “to-be”),  the  form  “I  believe  him  not  to  be  innocent”,  and  is  rendered  by 
“He  isn’t  innocent”.  “I  disbelieve  him  to  be  coming”  similarly  is  displaced 
in  thought  by  “I  believe  him  not  to  be  coming”,  and  is  rendered  by  “He  isn’t 
coming”. 
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He  isn't  coming.  I  don't  think  he  is  coming; 

and  the  need  of  uttering  the  last  three  words  might  easily 
be  overlooked.  Accordingly 

“He  isn't  coming — I  don't  think” 

may  be  regarded  as  recording  a  completed  judgment  fol¬ 
lowed  by  an  uncompleted  (or  abbreviated)  judgment  or — 
it  might  be — a  completed  judgment  incompletely  uttered. 
Roughly  speaking,  then,  the  illustration  does  not  offer  two 
half -judgments  (which  occur  in  hybridizing)  but  a  judg¬ 
ment  and  a  half,  at  least.  The  mind,  not  satisfied  with 
fully  stating  what  it  “thinks”,  begins  a  repetition  in  the 
form  of  what  it  “doesn't  think”  (instead  of  what  it  “thinks” 
to  be  “not” — i.  e.  untrue)  ;  but  repetition  fails  to  be  com¬ 
pleted,  leastwise  in  expression. 

Concurrent  Aberrations 

“A  state  like  New  York _ has  to  devote _ one 

quarter  of  its  total  expenditure  etc.” 

The  special  weakness  of  this  sentence  is  suggested  by  the 
question  “What  state?”;  and  the  question  is  not  altogether 
idle.  There  is  precedent  for  some  uncertainty  at  this  point, 
in  the  writer’s  carelessness  at  other  points.  For  instance 
“total”  is  unnecessary:  no  one  would  imagine  “half”  or 
“partial”.  “Total”  might  thjn  be  regarded  as  a  mere  in¬ 
truded  adjunct.  If,  however,  strengthening  of  thought  at 
this  point  was  intended,  better  “an  entire  quarter”  or  “no 
less  than  twenty-five  per  cent” ;  “total”  ranking  as  a  shifted 
adjunct.  “To  devote  a  quarter  of  its  expenditure”,  more 
simply  stated,  is  to  spend  a  fourth  of  what  it  spends — more 
pertinently,  what  it  has  (available)  to  spend.  “Expendi¬ 
ture”  may  be  regarded  as  a  substitute.  In  toto  then,  “Some 
state  is  forced  to  spend  a  quarter  of  its  income” — plus, 
perhaps,  some  borrowed  funds. 

In  the  writer's  first  intention,  probably  New  York  was 
subject — that  of  which  he  meant  to  make  a  statement. 
Probably  for  the  expenditure — which  might  appear  ex¬ 
travagant — he  vaguely  had  in  mind  “extenuating  circum¬ 
stances”,  which  existed  also  in  some  other  similarly  suf¬ 
fering  states.  More  simply,  the  mere  fact  that  other  states 
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were  faring  like  New  York,  is  posed  as  an  extenuation, 
thought  in  full  being  somewhat  thus : — 

“New  York — no  more  humiliatingly  than  other  seem¬ 
ingly  extravagant  states— is  forced  etc.” ;  or,  leaving  much 
to  be  inferred,  “New  York — as  other  states — is  forced” ;  or 
say  “New  York — like  other  states — is  forced”;  for  popu¬ 
larly,  “like”  is  often  used  as  synonym  of  “as”. 

By  the  common  trick  of  putting  the  cart  before  the  horse, 
“New  York — like  other  states — is  forced”  might  be  re¬ 
organized,  becoming  “Other  states — like  New  York — are 
forced”.  At  this  point  “like”,  in  the  sense  of  “as”  or 
similarly  to  gives  way  to  “like”  in  the  sense  of  “similar”, 
“resembling”,  “other”  being  now  omitted  as  superfluous.* 
Accordingly,  “States  like  New  York”,  which  virtually  is 
equivalent  to  “All”  or  “Any”,  even  “A  state  like  New  York”. 

Along  a  shorter  line  of  change,  the  writer  starts  perhaps 
with  “New  York,  being  what  and  as  she  is”,  or  say  “New 
York,  which  belongs  to  a  given  class  of  states”.  This,  re¬ 
organized,  becomes  “The  class  of  states  to  which  New  York 
belongs”,  or  “States  of  the  New  York  type”,  or  merely 
again  “A  state  like  New  York”,  which  might  exclude  New 
York  itself  entirely.  Compare  “A  state  like  New  York 
would  have  to  follow  the  example  of  New  York”,  in  which 
New  York  is  not  intended  as  self-imitative. 

Similarly, 

“Invalids  like  us  must  watch  our  diet.” 

The  intended  subject  of  this  proposition  might  be 

(1)  we, 

(2)  others  of  our  type, 

(3)  both  (1)  and  (2). 

For  (1)  a  safer  phrase  would  be 

We  invalids. 

For  (2)  the  quoted  form  is,  strictly,  accurate;  for  think¬ 
ing  of  ourselves  as  like  ourselves — including  us  among 
those  like  us — isn’t  very  natural. 


*  Other  states  like  N.  Y.”  would  naturally  mean  “States  like  N.  Y..  other 
than  some  we  previously  had  in  mind. 
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For  (3)  one  might  resort  to 

We  and  other  invalids  (like  us). 

We  invalids 

would  also  serve,  as  emphasized,  while 

We  invalids 

would  isolate  us  even  more  distinctly  from  all  others  than 
“We  invalids"  above,  unemphasized. 

The  embarrassment  that  may  be  caused  by  posing  ac¬ 
tion  substantively  (p.  394-5)  perhaps  is  worth  a  further 
consideration.  Let  it  be  supposed  e.  g.  that  something  or 
someone  (etwas,  man,  on)  will  greatly  advance.  A  start 
—a  false  start,  I  should  call  it— commonly  is  made  with 
doing  (substantively  posed)  instead  of  what  is  done— or 

does.  Accordingly  “A  great  advance _ ".  This  being 

thus  exhibited  as  subject— that  of  which  I  am  to  tell  you 
something— I  must  think  of  something  tellable. 

My  embarrassment  itself  is  cause  enough  for  the  in¬ 
trusion  of  my  personality,  and  of  relation  (more  or  less 
gratuitous)  between  myself  and  the  advance;  and  with  my¬ 
self  I  bring  in  you— to  be  polite,  or  merely  lapsing  into 
journalistic  fashion;  ergo,  actually, 


“We  shall  have,  or  see,  a  great  advance"; 


and  now,  that 


you  at  last  may  know  of  what  I  meant  to  make  a  statement, 
I  subjoin  perhaps  “in  the  price  of  coal". 

To  account  for  another  illustration,  let  a  mental  start 
be  made  with  “Honesty  is  the  greatest  (source  of)  happi¬ 
ness".  From  this  one  passes  easily  to  “Being  honest  is  the 
best  or  happiest  being— is  unequaled".  “Nothing  equals 
it"  or  “There  is  nothing  like  it."  With  the  usual  intrusion, 

“There  is  nothing  like  being  an  honest  man", 

on  which  suspicion  might  be  thrown  by  asking  How  about 
an  honest  woman? 

“It  is  an  illness  to  the  progress  of  which 
one  cannot  apply  too  prompt  remedies." 

Pray  Heaven  such  a  plea  for  haste  may  never  imperil  an 
emergency  patient  waiting  to  be  treated ! 
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To  find  the  needle  in  the  quoted  hay-stack,  we  must  pull 
off  overlying  hay.  We  don’t  use  remedies  for  progress, 
rather  checks — a  substitution;  nor  would  we  apply  the 
checks  or  remedies,  but  probably  oppose  them  to  the  pro¬ 
gress — one  more  substitution.  If  with  more  directness, 
we  attack  the  malady  itself,  we  remedy  intrusion — that  of 
“progress”.  If  with  even  more  directness  we  proceed  to 
business  with  the  sufferer,  we  remedy  elision.  As  for  pos¬ 
sibly  remedies  too  prompt,  we  do  not  want  them,  nor  do 
we  desire  a  perhaps  intended  too  great  promptness  in  their 
use,  especially  as  neither  is  considered  possible.  In  this 
emergency  it’s  what  we  can  and  must  do  that  is  urgent. 
Probably  a  first  intended  judgment  was  reorganized,  the 
judgment  having  been  originally  that  expressed  by  “It  is 
an  illness  which  should  be  at  once  controlled”  or  leastwise 
“treated”.  Further  “It”  presumably  “refers  to”  illness 
previously  mentioned,  or  suggested  by  the  “situation”.  Ac¬ 
cordingly,  “This  illness  (or  the  patient)  needs  immediate 
treatment”;  or  “The  progress  of  this  illness  should  im¬ 
mediately  be  opposed”.  More  directly  still  “The  treatment 
of  this  illness  should  begin  (at  once)  without  delay,”  which 
presupposes  in  the  quoted  sentence  the  intrusion  of  the 
“It”  or  “illness”  followed  by  reorganizing. 

I  recognize  however  the  judicial  cautiousness  of  manner 
in  the  opening  phraseology,  suggesting  breadth  of  vision 
and  finality  of  judgment  rendered,  and  the  reassuring  force¬ 
fulness  of  posing  an  excess  of  recommended  haste  as  an  im¬ 
possibility.  The  length  and  indirectness  of  the  statement 
might  however  advantageously  be  supplemented  by  the 
brief  directness  of  e.  g.  “There’s  no  too-soon.” 

“Tragedy  (a  fatal  snow-slide)  Is  Recurrence 
of  Similar  Accident  in  1910”. 

Headline  of  a  local  daily. 

Thus  to  rank  one  snow-slide  as  a  second  happening  of 
another  is — to  speak  with  some  reserve — unusual  and 
rather  awkward.  One  event  occurs  but  once;  it  can  not, 
strictly  speaking,  reoccur.  Recurrence,  in  the  sense  of  re¬ 
occurrence,  may  then  rank  as  an  inferior  substitute  for 
repetition  (?)  replica  or  duplicate. 
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Once  the  second  accident  had  been  conceived  as  a  “re¬ 
currence’”  of  the  first,  the  journalist  had  no  occasion,  one 
might  almost  say  no  opportunity,  to  quailfy  the  second  as 
resembling  the  first— still  less  to  pose  the  first  as  like  the 
second.  “Similar”  accordingly  may  rank  as  very  much  in¬ 
truded. 

“Financiers  who  acknowledge  fealty  to  no 
other  power  but  the  well-lined  strong-box.” 

“No  other  power  but”  is  apparently  the  hybrid  offspring 
of  “no  power  other  than”  and  “no  power  but”  (except). 
Remaining  oddity  developed  possibly  as  follows. 

Thought,  before  the  decorative  changes  in  it,  was  per¬ 
haps  no  more  than  “financiers  thoughful  of  financial  in¬ 
terests  alone”,  “of  money  only”,  “loyal  only  to  their  money 
(in  a  safe  with  the  Deposit  Company”).  Conceived  thus 
in  extenso,  money  in  the  safe  may  readily  become  the  safe 
containing  money,  or— as  above— “the  well-lined  strong¬ 
box”. 

Suppose  the  situation  warrants  this :  “It’s  raining  pitch- 
forks.  Wait  a  bit  and,  as  soon  as  the  storm  abates,  take 
this  umbrella.”  Let  it  be  conceded  that  the  mentioned 
object  is  de-facto  and  de  jure  mine.  To  my  mind  then  the 
“taking”  figures  as  from  me.  Accordingly,  in  full,  “You  take 
from  me.”  But  this  expression  doesn’t  please  me.  I  pre¬ 
fer  the  most  conspicuous  place  in  the  proposal  for  myself. 
Accordingly  I  start  with  “I”.  But  my  action  will  not  be 
a  taking,  but  a  giving*— rather  a  lending— to  you.  Ac¬ 
cordingly  three  deviations  from  original  thought : 

Intrusion  of  “I” ; 

Substitution  of  “lend”  with  corollary  substitution  of  “to 
(you)”  for  “from  (me”)  ; 

Reorganization  into  “I’ll  lend  you”  in  “As  soon  as  the 
storm  abates  I’ll  lend  (to)  you  this  umbrella.” 

The  umbrella  being  mine,  I  again  intrude  myself  in  “my 
umbrella”  (with  ellipsis  of  the  now  superfluous  “this”)  or, 
more  elaborately,  an  umbrella  which  (is  “mine”  or  “which) 


♦This  is  the  inevitable  transformation  of  what  I  have  elsewhere  called  the 
ego-centric  idea  (See  “Pro-nouns”  p.  11).  Taking- — or  receiving — is  to  giving, 
much  as  coming  is  to  going.  My  approaching  you  is  to  my  mind  a  going, 
but  to  yours  a  coming. 
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I  have”.  But  owning  possibly  is  nearer  to  my  soul  than 
lending;  if  so,  I  reorganize  again,  and  on  a  larger  scale, 
developing 

“As  soon  as  the  storm  abates  I  have  an 
umbrella  which  I’ll  lend  you”. 

Now,  if  I  have  the  slightest  sense  of  time  relation,  I 
must  realize  that  what  should  synchronize  with  the  abate¬ 
ment  of  the  storm  is,  in  my  thought,  the  lending — not  at 
all  the  ownership;  for  storm  or  no  storm,  at  its  height  as 
well  as  on  its  subsidence,  I  have,  shall  have,  already  have  the 
umbrella.  Accordingly,  once  more  reorganizing,  we  obtain, 
with  an  ellipsis  of  the  now  no  longer  appropriate  “and”,  “I 
have  an  umbrella  which  I’ll  lend  you  as  soon  as  the  storm 
abates.” 

As  truly  as  one  lie  begets  another,  meddling  in  rational 
thinking  often  leads  to  many  changes. 

“If  I  want  to  raise  an  apple,  I  must  plant  a  seed.” 

This  sentence  is  embarrassed  by  the  twice  intruded  “I”, 
and  by  the  substitution  of  the  “want”  for  “am  to” ;  and  the 
bearing  of  the  “must”  is  shifted.  I  am  under  no  necessity ; 
for  even  if  I  do  desire  to.  raise  an  apple,  there’s  no  power 
that  can  make  me  plant  a  seed  unless  I  want,  or  choose,  to 
do  that  also.  Other  well-known  means  of  apple-raising 
being  for  the  moment  overlooked,  the  necessariness  ex¬ 
hibited  by  “must”  is  that  of  an  exclusive  cause  to  its  effect 
— of  what  alone  can  cause,  to  what  is  to  be  caused — of 
planting  to  raising. 

This  relation  of  cause  to  effect,  as  frequently,  is  posed 
as  the  relation  of  condition  to  conclusion,  which  would  bet¬ 
ter  serve  in  “If  I  plant  a  seed,  I  shall  (with  suitable  help 
of  heat,  light,  moisture,  spraying,  watchman  et  al.?)  raise 
an  apple,  or — more  forcibly  in  the  negation — “If  I  don’t 
plant  a  seed,  I  do  not,  shall  not  raise  an  apple  etc.  etc. 

Stripped  of  its  encumbrances  and  baldly  stated,  thought 
might  be  expressed  e.  g.  by 

Seed-planting  is  indispensable  to  apple-raising. 

Apple-raising  is  conditioned  by  seed-planting. 

Suppose  that  we  are  fleeing  from  a  “whirling  cloud  of 
funnel  shape”  which  is  rapidly*  approaching — a  tornado. 
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We  resist  the  treacherous  impulse  to  seek  shelter  in  a  near¬ 
by  farmer's  house.  The  creamery,  though  built  of  brick, 
we  leave  behind ;  for  it  would  also  probably  be  wrecked  and 
crush  us.  Even  fronV  the  concrete  culvert  that  we  cross, 
the  inrush  toward  the  center  of  the  whirl  might  drag  us. 
Our  objective  is  a  cave;  and  when  we  reach  it  just  in  time, 
and  flatten  ourselves  against  its  further  wall,  no  wonder  if 
we  exclaim 

This  place  is  safe. 

The  safety  of  the  place,  however  has  a  double  meaning; 
and  the  statement  that  the  place  is  not  in  danger,  is  of  rel¬ 
atively  small  importance.  More  important  is  its  safety¬ 
giving — to  ourselves.  The  danger  and  the  flight  were  ours. 
The  safety,  too,  is  ours.  A  “we"  will  surely  be  intruded 
into  any  judgment  that  we  form,  entailing  much  reorgan¬ 
izing.  This  will  be  exhibited  most  clearly  in  successive 
stages. 

As  suggested  just  above, 

This  place  is  safe 

is  unimportant  save  as  we  are  in  it.  We  will  enter;  but  at 
first  we'll  be  as  inconspicuous  as  possible : 

This  place  containing  us  is  safe. 

Now,  more  conspicuous,  but  still  remaining  in  the  rear, 

In  this  place  we  are  safe. 

Now,  pushing  to  the  front, 

We  are  safe  in  this  place. 

More  briefly, 

We  are  safe  here. 

With  a  different  arrangement, 

We  are  here  safe. 

This  however  does  not  satisfy.  The  idea  of  the  “place", 
to  which  we  fled  so  eagerly,  impelled  by  danger — drawn  by 
promised  safety— is,  by  our  intrusion,  and  our  crowding,  al¬ 
most  smothered;  for  the  “here"  has  lost  the  strength  and 
prominence  of  “in  this  place",  becoming  almost  incidental, 
almost  on  a  par  with  “now".  We  are  ungrateful  to  “this 
place".  Accordingly,  with  an  admission  of  the  “place”, 
and  more  reorganizing, 


“We  are  here  in  a  safe  place”. 
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This  quoted  sentence  also  might  be  ranked  as  the  result 
of  sentence-hybridizing,  thus: 


We  are  safe  here; 
We  are  here  safe; 


We  are 


in  a  safe  place. 


Enough,  if  it  be  recognized  that  usual  Grammar  methods 
fail.  For  whether  “here”  be  taken  as  the  predicate  of  “are”, 
or  as  adjunctive  to  the  “we”  (or  “are”?),  interpretation 
seems  impossible  without  a  recognition  that  this  place  is 
safe,  that  man  safe,  that  man  in  this  place, — and  recogni¬ 
tion  of  the  judgment-forming  influence  of  each  particular. 


Doubtful  Cases 

A  rather  elusive  contemplated  illustration  may  be  ad¬ 
vantageously  approached  from  e.  g.  this  one: 


If  I  ask  you  what  a  house  is,  you  may  answer 
A  house  is  a  dwelling; 

A  house  is  a  building  (for  people)  to  live  in; 

A  house  is  a  building  intended  to  live  in; 

A  house  is  a  building  which  is  intended  to  live  in; 

A  house  is  a  building  to  live  in  which  is  intended; 

The  above  presumably  will  be  accepted  as  essentially 
equivalents,  and  with  them  also  this: 

A  house  is  a  building  in  which  to  live  is  intended; 
for  the  change  is  merely  in  arrangement:  “in  which”  still 
belongs  with  “live” — by  no  means  shifts  to  “is  intended.” 
It  is  not  intending  that  is  “in  the  building”  (or  ‘in  which”), 
but  living;  ‘in-which-to-live”  is  a  syntactic  unit  quite  as 
truly  as  “to-live-in-which ;”  and  each  is  subject  of  what 
follows,  namely  “is  intended.” 

If  now  “is  intended”  be  omitted,  it  must  be  inferred* ;  if 
not,  “in  which  to  live”  (“to  live  in  which”)  is  subject  of 
no  predicate.  “A  building  in  which  to  live”  is  plainly  in¬ 
complete,  as  much  so  as  “a  building  to  live  in  which.” 


♦Such  inference  is  frequent:  “The  Son  of  Man  hath  not  where  to  lay  His 
head” — no  place  in  which  to  lay  His  head  (is  possible). 

(In  answer  to  a  “Thank  you”)  “II  n’y  a  pour  quoi”,  “No  hai  por  que” — 
no  reason  for  which  e.  g.  to  thank  you  is  required. 

A  “pou  sto” — place  where  I  (can)  stand  a  place  on  which  to  stand  is  pos¬ 
sible,  exists. 
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If  “is  intended”  be  both  unexpressed  and  uninferred, 
there  is  no  place  in  syntax  for  “in  which.”  The  sentence 
must  be  shortened  to  “A  house  is  a  building  to  live  in ;”  and 
the  case  of  the  actually  offered. 

“Ice  is  a  hard  thing  on  which  to  fall” 

is  parallel. 

If  now  the  writer  of  this  sentence  meant  no  more  than 
Ice  is  hard-to-fall-on,  “thing”  and  “which”  are  obviously 
intruded. 

Even  if  he  insisted  on  the  intruded  “thing,”  as  in  Ice 
is  an  (easy-to-chop  but)  hard-to-fall-on  thing,  he  left  no 
room  for  “which”  to  enter. 

If,  with  different  syntax,  he  intended  Ice  is  a  hard  thing- 
to-fall-on,  “which”— -as  in  the  illustration  of  the  house — 
again  is  left  without  the  semblance  of  a  raison  d'etre. 

To  approach  the  matter  differently,  let  the  quoted  sen¬ 
tence  be  re-punctuated: 

Ice  is  a  hard  thing,  on  which  to  fall _ 

You  now  might  ask  “On-which-to-fall  is  wThat?,”  or  “Why 
not  end  the  sentence?”,  “Why  not,  if  you  mean  it,  say  on- 
which-to-fall  is  dangerous,  unpleasant?” 

Either  then  the  quoted  sentence  also,  even  punctuated  as 
it  was,  is  incomplete,  or  “which”  is  obviously  intruded. 

Imitating  such  intrusion. 

I  prefer  a  soft — or  softer — thing  to  fall  on  which: 

“A  consummation  (which)  devoutly  to  be  wished;” 

“A  sight  (which)  to  shake  the  mid-riff 
of  despair  with  laughter;” 

“She  was  a  sight  (which)  to  see ;” 

Bad  stuff  (which)  to  eat; 

and  this  one — just  arrived — 

“These  differences  are  not  great  enough  on 
which  to  base  conclusions.” 

In  “I  Promessi  Sposi”  drunkenness  is  charged  upon  a 
wish  “to  feel  better  than  well.”  The  obnoxious  illustration 
and  the  offered  imitations  of  it,  seem  to  be  unfortunate  re¬ 
sults  of  over-straining  to  be  thorough  or — it  may  be— -to  be 
elegant  in  sentence-building — to  do  better  than  well  enough. 
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What  humanity  is  longing  for  is  “a  good  world  in  which 
to  live,, — The  quoted  words  no  more  presumably  than, 

(1)  “a  world,  in  which  to  live  is  good” 

(2)  “a  world  to  live  in  which  is  good;” 

or  more  briefly, 

(1)  “a  good-to-live-in ; 

(2)  “a  good-to-live-in- world.” 

Of  the  latter  neither  seems  to  offer  room  for  a  “which.” 
The  ordinary  homespun 

“a  good  world  to  live  in”  or  “a  good  world  for  life” 
seems  to  meet  requirements. 

“A  third-term  president  is  not  injudicious.” 

By  this  the  journalist  could  hardly  mean  e.  g.  that 
Third-term  presidents  are  as  judicious  as  the  others. 

The  presumably  intended  meaning  may  be  registered  by 
To  elect  a  third-term  president  is  not  injudicious. 

which  by  mere  ellipsis  would  acquire  the  quoted  form. 

But  the  functionary  very  commonly  is  substituted  for  his 
function,  as  for  instance  in 

A  candidate  for  president  (the  presidency)  ; 
Advanced  to  captain  (to  the  rank  of  captain). 

In  the  present  case  accordingly 

A  third-term  presidency  (is  not  injudicious) 

might  have  been  intended,  though  it  would  have  been  more 
suitably  exhibited  as  not  unsafe,  or  undesirable. 

Again, 

“A  third-term  president” 
may  rather  have  displaced 

A  presidential  third-term, 

which  has  been  subjected  to  reorganization. 

To  the  question 

“Quien  es?”  (Who  is  it?) 

Spanish  answers 


“Soi  yo.” 
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The  literal  meaning  of  the  latter- — “I  am  I” — is  obviously 
untenable. 

The  actual  meaning  might  be  “I  am  it.”  But  this  is  hard¬ 
ly  plausible.  The  Spanish  hardly  would  reply  in  such  form 
to  the  utterance  “I  don’t  know  who  is  King  of  Spain.  Who 
is  it?”  Rather  an  equivalent  of  “it”  would  lead  in 
thought,  although  omitted  as  in  “Es  Alfonso”  =  (It)  is  Al¬ 
fonso;”  correspondingly  “Es  yo.” 

With  this  in  view  the  “Soi”  might  be  ranked  among  the 
illustrations  of  “attraction,”  the  unduly  vivid  consciousness 
of  self  submerging  consciousness  of  the  required  “es”  in 
the  third  person  (to  agree  with  an  omitted  “it”)*. 

But  it  is  open  to  suspicion  that  the  order  of  ideas  being 
as  in  “(It)  I  am.”  the  “am”  and  “I”  have  merely  taken 
each  the  other’s  place — a  frequent  order  change  in  general 
linguistic  practice,  e.  g.  Who  is  in  favor  of  a  holiday? 
(That)  am  I. 

“He  put  up  a  prescription,  when  it  exploded.” 
Better, 

When  he  put  up  a  prescription,  it  exploded; 
or,  better  still, 

While  he  was  putting  up  a  prescription,  it  exploded 
Possibly  however  what  is  meant  is 

After  he  had  put  up  a  prescription,  it  exploded 
or 

He  put  up  a  prescription,  whereupon  it  exploded. 

“Do  you  like  me  in  white?” 

This  question,  as  intended  and  as  understood,  presumably 
submits  to  your  aesthetic  judgment  the  effect  of  white  on 
my  appearance;  and  it  might  with  greater  rationality  and 
more  directness  take  a  more  extended  form,  e.  g. 

Do  you  approve  the  effect  of  white  on  my  appearance? 

But  “on  my  appearance”  is  unnecessary,  if  the  “white” 
be  understood  to  be  “on  me” ;  and  “Do  you  approve  the  ef¬ 
fect  of”  will  no  doubt  be  still  intelligible  to  the  devotees  of 
dress,  though  it  be  changed  to  “Do  you  like?”.  Accordingly 

Do  you  like  white  on  me? 
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which,  with  a  mere  reversal  of  relation,  takes  the  illustra¬ 
tion  form. 

The  first  suggested  import  of  the  question  may  however 
have  been  somewhat  overdone  in  its  directness,  thought- 
perspective  being  rather  what  is  indicated  by 

Do  you  think  (the  appearance  of)  me  advan¬ 
tageously  affected  (when  I  am  dressed)  in  white? 

which  also  easily  reduces  to  the  illustration  form. 

Compare  “Is  white  becoming  to  me?”  or  “Does  white  be¬ 
come  me?”,  which  can  not  in  the  usual  manner  be  reversed 
by  “Am  I  become  by  white?”,  illustrating  the  occasional 
lack  of  passive  forms. 

“Calling  her  a  fury  instead  of  a  woman.” 

It  will  hardly  be  supposed  that  the  offender  of  the  woman 
said  (or  wrote)  e.  g.  You  are  (she  is)  a  fury  instead  of  a 
woman.  But,  as  the  quoted  sentence  stands,  no  other 
meaning  strictly  seems  to  be  derivable.  A  partial  remedy 
would  be  effected  by  a  further  punctuation,  as  in 

Calling  her  “a  fury”  instead  of  “a  woman”. 

But  it  would  be  safer  to  expand  the  sentence  as  in 

Calling  her  a  fury  instead  of  calling  her  a  woman, 

leaving  it  perhaps  uncertain  whether  the  ellipsis  be  of  word 
or  of  idea. 

There  are  however  cases  which  allow  but  little  room  for 
doubt;  for  instance  “than”  in 

“I  am  older  than  you” 

is  sometimes  rated  as  a  preposition  ( !) — which  might  just¬ 
ify  the  popular  “You  are  older  than  me ”.  But  more  ex¬ 
tended  forms  are  current ;  even  English  often  offers  “older 
than  you  are ”;  and  French  repeats  the  age-idea  by  means 
of  “le”,  as  if  one  were  to  say  “than  I  am  old” ;  and  this  ex¬ 
panded  phrase  may  be  regarded  as  itself  a  condensation  of 
the  very  full  “I  am  old  to  a  degree  surpassing  the  degree  to 
which  you  are  old  (See  p.  372-3). 

In  language-history  the  chances  are  that  longer  forms  do 
not  descend  from  shorter.  As  a  rule  (in  phraseology)  the 
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new,  like  a  stream  in  arid  soil,  begins  with  all  its  volume, 
but  decreases  in  descending  from  its  source.  Accordingly 
the  expression  “older  than  you”  may  be  assumed  to  have 
descended  from  a  previous  “older  than  you  are ”  etc. — to 
have  suffered  an  ellipsis;  and,  in  the  case  of  him  who  poses 
“than”  as  prepositional,  ellipsis  must  have  been  of  judg¬ 
ments  lements;  for  even  if  the  “are”  alone  were  added  to 
his  mental  total,  he  would  surely  realize  that  prepositional 
value  cannot  be  assigned  to  “than” ;  for  what  (by  such  as¬ 
signment)  would  be  needed  as  a  preposition’s  object,  is 
most  plainly  serving  as  the  subject  of  a  verb. 

“Hyblaean  bees.” 

“Hyrcanian  tigers.’ 

Instructed,  as  we  were  by  teachers  of  the  classics  to  ad¬ 
mire  the  poetic,  decorative  epithet  above  illustrated,  it  may 
seem  over-bold  to  question  its  linguistic  value. 

Value  of  some  sort  it  may  have,  even  for  the  multitudes 
who  do  not  understand  it.  They  presumably  waste  little 
time  or  effort  on  the  meaning  of  outlandish  (i.  e.,  strictly 
foreign)  words.  Accustomed  as  they  are  to  understanding 
only  part  of  what  they  hear,  the  other  part  may  do  no 
more  than  merely  amplify  the  time  consumed  by  a  com¬ 
munication — a  result  which  might  be  as  effectively 
achieved  by  drawling.  Time  thus  made  available  enables 
the  receiving  mind  to  operate  more  at  its  ease,  reducing 
thus  the  danger  of  misapprehending;  and  the  longer  you 
think  of  bees  or  tigers,  the  better  you  presumably  appre¬ 
ciate  them.  Also  what  is  unintelligible  has  its  own  pecul¬ 
iar  power,  as  Dr.  Johnson  proved,  they  say,  by  answer¬ 
ing  abusive  market-women  with  the  partial  conjugation  of 
a  verb  in  Greek. 

Moreover,  if  you  are  familiar  with  Hyblaea  and  Hyrcan- 
ia,  they  lend  a  certain  objectivity  to  your  ideas  of  bees  and 
tigers.  The  unaided  mention  of  these  creatures  may  im¬ 
press  you  only  vaguely— faintly ;  but  if  the  writer  puts 
them  in  a  place  with  which  you  are  acquainted,  he  may 
“give  to”  what  might  otherwise  be  almost  “airy  nothing¬ 
ness,  a  local  habitation  and  a  name” — -in  short,  distinctness 
and  reality.  The  fact,  moreover,  that  you  have  success¬ 
fully  met  this  testing  of  your  geographic  knowledge,  must 
be  satisfactory — even  flattering. 


516  Wisconsin  Academy  of  Sciences,  Arts,  and  Letters. 

On  the  other  hand  the  journey  to  those  distant  places  is, 
for  most,  fatiguing — not  to  say  impossible;  and  our  guide 
might  easily  have  spared  us  all  our  trouble  by  a  more  in¬ 
telligible  indication  that  the  bees  were  the  best,  and  the 
tigers  the  worst.  The  wandering  so  far — and  getting  back 
again — is  wasted,  viewed  from  the  Philistine  stand-point. 
For  the  merely  practical  purposes  of  speech,  the  use  of 
unfamiliar  phraseology  may  rank  as  an  intrusion,  or  a  sub¬ 
stitution,  as  the  case  may  be. 

“Comparative  Statement  of  City  Salaries ” 

Local  daily,  for 

“City  Salaries  Compared”? 

“Comparison  of  City  Salaries”? 

“Statement  Comparing  City  Salaries”? 

“Statement  Enabling  Comparison  of  City  Salaries”? 

From  one  of  these,  according  to  your  choice,  you  can  de¬ 
velop  the  quotation  by  a  substitution,  by  reorganizing 
thought  or  its  expression,  aided  in  the  last  two  cases  by 
elision. 

Handing  in  my  watch  to  be  repaired,  I  asked  how  soon 
it  would  be  ready,  and  remember  still  that  I  was  much  be¬ 
wildered  for  a  moment  by  the  answer : 

“Sie  konnen  die  Uhr  bis  Montag  haben”, 

Though  “till  Monday”  accurately  marked  the  time  in 
which  I  couldn't  have  it. 

Did  two  statements  hybridize?  Was  “nicht”  omitted? 
Did  the  “bis”  intrude?  Did  it  usurp  the  place  of  another 
preposition? 

“His  convenience  was  studied  by  a  chariot”;  Bulwer. 

This  announcement  indicates  an  effort  to  increase  the 
convenience  of  an  individual’s  movements,  by  means  of  a 
vehicle  placed  at  his  disposal. 

Somewhat  less  exactly,  but  intelligibly,  this  convenience 
was  conceived  as  “his”.  People  strove  to  increase  it  “by” — 
(in  modern  terms)- — “a  carriage”.  Obviously  this  “by”  is 
used  in  the  sense  of  “by  means  of”- — better,  “with”.  If  the 
distinguished  author  had  in  mind  an  agent  in  the  operation, 
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he  might  well  enough  have  written  in  the  passive  voice  “An 
attempt  was  made  (for  instance)  by  his  friends,  to  in¬ 
crease  his  convenience  with  a  chariot”.  By  condensation, 
“An  attempt  to  increase  was  made”  may  reappear  in  the 
form  “was  studied”  with  “convenience”  as  its  subject;  but 
the  agent— say  the  actor — in  this  studying  is  still  the 
friends;  the  chariot  is  still  the  means  (or  actor  indirect) 
in  their  endeavour. 

This  appears  to  have  been  forgotten  by  the  novelist,  who 
might  have  written  somewhat  less  disastrously 

“His  convenience  was  studied  (by 
his  friends)  with  a  chariot.” 

instead  of  entering  the  chariot  as  a  student. 

“Ne  voila-t-il  pas” 

This  is  even  more  perplexing  than  “Venez?”  p.  521. 

“Ne  vois-tu-pas?”  would  properly  express  what  was  per¬ 
haps  intended,  and  intended  rationally.  But  the  actual  ex¬ 
pression,  formally  at  least,  is  both  command  and  question, 
as  suggestible  by  “See!  (You  do  see).  Don’t  you?” — even, 
after  a  fashion,  by  “Vois!?” 

But  “Vois”  imperative  appears  to  be  displaced  by  the 
more  lively  “Voila”,  double  purpose  being  now  again  sug¬ 
gestible  by  “Voila!?”  Under  the  influence  of  “Ne  vois-tu 
pas?”,  “Ne  voila  tu  pas?”  impresses  me  as  possible,  of 
which  “Ne  voila-t-il  pas?”  might  be  a  mere  corruption,  in¬ 
fluenced  by  e.  g.  “Ne  va-t-il  pas?” 

The  discussion  of  this  a  priori  impossible  bit  of  syntax 
(?)  might  have  been  begun  with  an  affirmative  illustration, 
thus:  “(En)  voila-t-il  une  Horreur  de  pays!”;  Sand,  Hor¬ 
ace,  p.  84.  But,  in  my  experience,  this  absurdity  is  much 
less  frequent  and,  I  fancy,  of  a  later  origin. 

“They  have  suffered  comparatively 
less  than  their  opponent  s.” 

excellently  illustrates  variety  of  aberration  possibilities. 
To  me  the  case  is  merely  one  of  wordiness,  “comparatively” 
being  an  intruder.  It  is  possible  indeed,  that  the  writer 
meant  “comparatively”  to  e.  g.  their  staying  powers  or 
“their  numbers” — i.  e.  that  his  sentence  suffered  an  ellipsis. 
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It  is  also  possible  that  his  judgment-purpose  was  deflected, 
as  suggested  by  this  diagram : 


‘They  have  suffered,  comparatively  to  their  opponents,  little ; 
They  have  suffered  less  than  their  opponents 


accordingly  a  hybrid  judgment. 


“Don’t  stand  there  and  yell.” 

Possibly  the  “and”  is  the  protean  Anglo-Saxon  preposi¬ 
tion,  as  in  “Don’t  stand  there  a  yelling”  or  “Don’t  yell  a 
standing  there”.  But  I  suspect  the  meaning  to  be  “Quit 
yelling  or  get  out” — or  probably  enough  “Stop  yelling  and 
get  out”. 

“Stand”  presumably  is  not  antagonized  with  “walk”  or 
“sit”  or  “lie”,  but  rather  has  eventually  the  value  of  “estar” 
in  Spanish,  namely,  (at  a  given  moment)  be;  and  while 
the  being  (now,  and  inferentially  here)  may  on  occasion 
have  subordinate  importance,  it  may  also  have  advanced 
on  this  occasion  to  a  parity  with  yelling  thus  permitting 
“or”  and  even  “and”. 

“What  sort  of  a  looking  thing  is  it?” 


Intended  meaning  seems  to  be  what  might  be  registered 
by  “How  does  it  look?”  or  even  by  “How-looking  is  it?” 
“Thing”  apparently  is  an  intruder,  which  I  enter  also  in 
“How-looking  a  thing  is  it?” 

Now  the  relation  which  obtains  between  “a  thing”  and 
“looking,”  though  plainly  enough  that  of  substance  to  its 
attribute*  and  part  of  what  is  really  meant  by  “looking” 
(used  here  as  an  adjective — see  Connectives  p.  5  and  note 
1 ;  Hybrids  126  and  note  20;  p.  20  also  note  p.  196;  p.  198), 
not  being  indicated  by  a  special  word,  is  readily  overlooked. 
To  bring  it  clearly  into  view,  I  utilize  the  frequent  substitu¬ 
tion  of  imaginary  “owning”  (or  “possession”)  for  a  “being 
characterized  by” — that  is,  “being  in  relation  of  a  sub¬ 
stance  to  its  attribute”.  Accordingly,  “What  sort  of  a 
look-having  thing  is  it?”,  in  which  “What  sort  of”  should  be 
taken,  not  with  “thing”,  but  much  more  properly  with 


♦More  strictly  the  relation  of  an  actor  to  his  action,  this  and  the  attribu¬ 
tive  relation  being"  in  linguistic  practice  interchangeable. 
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“look”.  Analogously  in  my  illustration  the  adjunctive  ele¬ 
ment  “What  sort  of”  seems  to  rightly  bear  on  “look”  and 
not  on  either  “thing”  or  the  relation  of  “thing”  and  “look” 
(which  is  part  of  what  is  meant  by  “looking”  ad j actively 
used) . 

Otherwise  regarded*  “looking”  might  be  sensed  as  in 
“What  sort  of  a  thing  is  it  in  appearance?”,  which  how¬ 
ever  seems  to  be  too  great  a  violation  of  the  mental  syn¬ 
tax  and  the  order;  but  whichever  view  be  taken,  there 
appears  to  be  cooperation  of  intrusion  and  reorganization. 

These  observations  are  of  course  by  no  means  meant  to 
indicate  that  the  above  suggested  thought-equivalences  and 
reorganizings  were  distinctly  felt  by  the  originator  of  the 
illustration.  Rather,  I  imagine  him  as  dimly  conscious 
that  he  had  without  disaster  operated  not  so  very  differently 
in  cases  more  or  less  analogous — as  being  satisfied  that 
his  constituent  elements  of  thought  had  somewhat  all  of 
them  been  “rounded  up”  by  his  expression  into  a  single 
“bunch”,  although  with  little  heed  to  their  convenience,  in¬ 
dividual  or  mutual— to  how  they  “get  along  together”. 

“Was  fur  ein  schones  Madchen !” 

The  value  of  the  “fur”  may  have  developed  from,  say, 
“for  the  purpose  of  (being  etc.)”  to  “in  the  role  of” — even 
“in  the  line  or  class  of”,  the  quotation  being  then  translat¬ 
able  by  “What  (in  the  class  of)  a  pretty  girl!”  However, 
it  may  be  suspected  that,  as  in  “What  sort  of  a  looking 
thing  is  it?”,  the  would-be  adjunct*  “Was  fur”  (in  the  sense 
of  “toie”)  was  shifted  from  intended  bearing  upon 
“schones”  as,  for  instance,  in  “Wie  schon  ein  Madchen !”  or 
“Wie  schon  das  Madchen  ist!” 

The  connotations,  too,  of  “schon”  and  “Madchen”  may 
have  coalesced;  or  mental  architecture  may  have  been  as 
in  for  instance,  “What  a  girl  in  beauty!” 

“I  know  not  whether  he  will  decline  or  whether  he 
will  accept.” 

The  original  meaning  of  “whether”  appears  in  “Whether 
is  greater,  the  gift  or  the  altar?”  and  in  “Whether  is  easier 


•As  in  “Ein  was  fur  schones  Madchen  !” 
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to  say  ‘Thy  sins  be  forgiven  thee’  or  to  say  ‘Arise  and 
walk’?”,  the  “whether”  obviously  being  an  equivalent  of 
“which  of  the  two  (following”  or  “these”).  Though  in¬ 
terrogative  in  these  quotations,  “whether”  also  often  has 
the  pregnant  meaning  of  “that  one  of  the  two  which”,  as 
in  “Tell  me  whether  is  better,  to  go  or  to  stay?”.  This 
meaning  calls  for  sentence-building  of  the  illustration  thus : 
“I  don’t  know  which  of  the  two  (will  happen) — he  will  de¬ 
cline  or  he  will  accept”;  or,  substituting  “Whether”,  “I 
don’t  know  whether  he  will  decline  or  (he  will)  accept”. 
If  “whether”  is  repeated,  meaning  (?)  strictly  is  “I  don’t 
know  which  of  the  two  (will  happen) — he  will  decline  or 
which  of  the  two  (he  will)  accept”. 

The  original  meaning  of  “whether”  has  plainly  lost  dis¬ 
tinctness;  and  perhaps  it  should  be  ranked  as  obsolete.  If 
so,  as  merely — and  most  vaguely — operating  as  an  intro¬ 
ducer  of  alternatives,  it  must  be  tolerated  and  in  time  ac¬ 
cepted.  Till  then  shall  its  intrusion  rank  as  merely  of  the 
word,  or  of  the  meaning? 

“Whether  ...  or  whether”  would,  in  an  imaginable 
sentence,  be  correct:  e.  g.  “I  don’t  know  whether  he  will 
eat  (or  fast),  or  whether  he  will  drink  (or  not)  ;  and  such  a 
sentence  might  have  been  departure-point  for  usage  preva¬ 
lent  since  long  ago,  though  now  irrational. 

De  facto :  “Let  him  do  this  and  he  will  regret  it”,  which 
may  be  assumed  to  be  essentially  equivalent  to  the 

De  jure :  If  he  does  this  he  will  regret  it. 

“Let  him  do  this”  thus  interpreted  is  like  the  Euclidian 
“Let  A.  B.  C.  be  any  triangle” — or,  say,  as  the  equivalent 
of  “Suppose  et  cetera”,  itself  equivalent  to  “If  et  cetera”. 
Accordingly  the  illustration  would  present  no  difficulty, 
were  it  not  for  “and”. 

In  the  sense  of  “also”,  even  “and”  may  be  admitted,  as 
for  instance  in  Suppose  he  does  it;  also  (in  addition  to  do¬ 
ing  it)  he  will  regret  it. 

“And”  however,  may  be  meant  (as  commonly)  to  form  a 
more  coordinate  group;  and  this  (when  formed)  may  be 
regarded,  by  the  one  who  forms  it,  as  a  unit.  Emphasizing 
such  a  unity,  one  might  regard  the  illustration  as  intended 
in  the  sense  of  (Postulated)  doing  and  regretting  are  (a 
unit,  or)  inseparable,  or  The  doing-regretting  couple  is  in- 
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separable — which  suggests  relation  of  condition  and  con¬ 
clusion — even  cause-effect  relation. 

“Moi  je  vais  a  la  maison.  Venez?” 

Whether  “Venez”  be  in  the  indicative  or  the  imperative 
may  well  be  doubtful;  even  a  “historical”  interpretation 
might  not  hold  to-day;  indeed,  with  different  users  of  the 
word,  it  would  not  be  surprising  if  its  meaning  differed. 

I  imagine  that  it,  leastwise  often,  is  intended  as  ex¬ 
pressed  by  “Come  too,  Won’t  you?”  That  is,  an  imperative, 
with  vocal  treatment  as  an  interrogative,  does  simultaneous 
duty  as  command  and  question — as  may  be  suggested  by 
the  double  punctuation :  “Venez !  ?” 

“That’s  my  hat?’, 

in  answer  to  the  question  “What  is  that?”,  exhibits  no  in¬ 
trusion. 

Also,  in  expostulation,  “That’s  my  hat”  would  be  “That 
hat  is  mine”  reorganized,  there  being  no  intrusion. 

But,  in  answer  to  “Whose  hat  is  that?”,  the  natural  ex¬ 
pression  would  be  “(It  is)  mine”,  in  the  sense  of  owned 
“by  me” ;  and  “hat”  would  be  an  obvious  intruder. 

In  answer  to  “Which  is  your  hat?”,  “That  is  it”  would 
be  expected,  “hat” — the  word  of  full  initiative  (introduc¬ 
ing)  power-— being  (in  the  illustration)  then  a  hardly  wel¬ 
come  verbal  substitute  for  the  more  customary  (iterative) 
reinstative  “it”.  See  pronouns. 

“Qui  pensez-vous,  je  vous  prie,  qui  soit  plus  agreable  a 
Dieu,  d’un  etre  criminel  .  .  .  ou  de  ces  bigots?” 

Cherbuliez,  Roman  d’une  Honnete  Femme,  p.  311, 
exhibits  general  bewilderment,  extending  to  both  thought 
and  its  expression.  In  abbreviated  form,  what  was  pre¬ 
sumably  intended  might  have  been  expressed  by 

Qui  pensez-vous  (etre)  plus  agre¬ 
able — un  criminel  ou  ces  bigots? 

The  “de”  found  entrance  as  in  the  illustration  “Qui  de  vous 
ou  de  moi?”  p.  501. 

In  the  remaining  aberrations  there  is  room  for  the  sus¬ 
picion  of  procedure  kin  to  that  in  “Qui  vive  ?”,  as  if  there 
were  pre-thinking  registrable  by 


522  Wisconsin  Academy  of  Sciences ,  Arts,  and  Letters. 


Vous  croyez  que  quelqu’un  soit  etc., 
superseded  by  the  virtual  question 

Vous  croyez  que  qui  soit. 

The  influence  of  usual  interrogative  order  might  result  in 

Qui  croyez-vous  que  soit? 

or  more  intelligibly  in 

De  qui  croyez-vous  qu’il  soit? 

Now  “qu’il”  and  “qui”  sound  much  alike,  and  are — or  used 
to  be — continually  interchanged  in  writing  by  the  semi¬ 
literate  ;  and  momentary  heedlessness,  of  even  the  most  lit¬ 
erate,  might  result  in  substituting  “qui”  for  “qu’il”;  and 
the  necessity  of  the  initial  “De”  might  not  be  felt  at  the 
beginning  of  a  sentence  not  yet  fully  planned. 
Accordingly, 

Qui  croyez  (pensez)-vous  qui  soit? 

It  is  also  possible,  however,  that  there  was  a  mere  ellipsis 
from 

“Qui  pensez-vous,  je  vous  prie,  (etre  celui)  qui  soit  etc.?” 
“I  should  like  to  have  been” 

This  indicates  that  “I  should  have  liked  to  have  been”* 
has  fallen  under  journalistic  suspicion,  and  has  even  taken 
a  step  in  the  direction  of  reform.  But  an  unlucky  side¬ 
step  led  to  the  superfluous  “d”  in  “liked”. 

Compare — 

I  wish  that  I  had  been; 

I  wish  (tha’)t  Fd  been  ; 

I  wished  Fd  been, 

the  “d”  retaining  still  the  sound  of  “t”. 

This  “d”  perhaps  is  merely  an  imaginary  consonant, 
though  such  a  consonant  is  as  a  rule  suggested  by  its  con- 


*In  this  a  “have”  has  obviously  been  intended,  as  appears  in  a  compari¬ 
son  with  “I  should  have  liked  to  be”  and  “I  should  like  to  have  been”,  of 
which  expressions  each  is  rational  from  its  particular  point  of  view  (in  time), 
as  also  “I  wished  I  were”  and  “I  wish  I  had  been”. 
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sonantal  neighbors,  as  an  actual  help  to  their  enunciation: 
e.  g.  family,  fam'ly,  “fam&ly” ;  Henry,  “Hendry”. 

Hypothetical  etymology  may  throw  a  stronger  light;  for 
instance,  negatively,  “dares  not”,  daresn't,  “dassnt”  (in  all 
“numbers”  and  all  “persons”)  das(t)nt;  hence,  affirma¬ 
tively,  “das£”  as  in  for  instance  “I  dast  climb  that  tree. 
Hast  you?”. 

My  house  is  twice  as  near  as  yours. 

Complete  solution  of  the  difficulty  which  this  sentence 
offers,  would  require  more  time  than  is  at  my  disposal — 
probably  more  skill.  A  mere  suggestion  may  however 
throw  a  little  light. 

Suppose  that  yesterday  the  mercury  stood  at  50°,  and 
today  has  reached  100°.  Hardly  any  one  would  make  a 
fuss  if  you  should  say 

Today  is  twice  as  hot  as  yesterday, 

although  the  ratio  of  heat  to  heat  be  actually  far  from  that 
of  two  to  one.  But 

Yesterday  was  twice  as  cold 

is  further  open  to  objection.  Physicists  would  say  there's 
no  such  thing  as  cold ;  there's  only  heat ;  and  cold  is  merely 
lack  of  heat. 

Now  while  it  would  be  hardly  safe  to  say  there’s  no  such 
thing  as  nearness — only  farness,  less  or  greater — still  we 
measure  nearness,  whatsoever  it  may  be,  in  terms  of  dis¬ 
tance,  which  is  merely  farness  under  another  name ;  and  I 
don't  think  of  any  other  method*.  Here  confusion  readily 
develops. 

Let  it  be  conceded  that  at  50°  it  is  twice  as  cold  as  at 
100° ;  still,  unfortunately,  fifty  isn’t  twice  a  hundred. 
Fifty  feet  away  perhaps  is  twice  as  near  as  a  hundred  feet 
away;  again,  however,  fifty  isn't  twice  a  hundred.  Near¬ 
ness  varies  inversely  with  farness,  major  nearness  being 
minor  farness;  attribution  of  superiority  to  that  which 
measures  less  is  not  felicitous.  Given  fifty,  whether 


•Thus,  suppose  that  you  have  said  “Your  house  is  far ;  my  house  is  near" ; 
if  now  you  wish  to  measure  both  the  farness  and  the  nearness,  you  will  say 
of  my  house  e.  g.  “It’s  a  hundred  feet  away,  or  distant — far ;  of  your  house, 
“It  Is  fifty  feet  (not  near,  but)  distant— far. 
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of  cold  or  nearness,  “twice  as  much  as  a  hundred”  is  ill- 
suited.  Superiority  in  what  is  measured  doesn’t  fit  in¬ 
feriority  in  that  which  measures  it.  It’s  better,  in  compar¬ 
ing  whatsoever  it  may  be,  to  stick  to  what  it  has,  than  turn 
to  what  it  lacks  or  hasn’t. 

The  reasoning  which  developed  “twice  as  near”  presum¬ 
ably  was  superficial.  Nearness  and  farness  being,  roughly 
speaking',  “opposites”,  as  also  “twice”  and  “half”,  it  was  as¬ 
sumed  that  “twice  as  near”  would  be  a  perfect  match  for 
“half  as  far”.  Analogously  half  as  old  or  tall  gave  way  to 
twice  as  young  or  short,  the  youth  and  shortness  being 
measured  in  terms  of  age  and  tallness.  In  the  same  vein 
“twice  as  faint”  (of  sound)  and  “twice  as  light”  (in 
weight)  and  “twice  as  dark”  (at  night). 

Till  someone  settles  the  confusion  indicated,  it  would  be 
the  part  of  wisdom  to  play  safe  and  say 

Your  house  is  twice  as  far  as  mine. 

The  expression  actually  used  was 

“My  house  is  once  and  a  half  as  near  as  yours”, 

of  which  the  further  strangeness  will  presumably  reveal 
itself  to  anyone  who  chooses  to  experiment  for  instance 
with  a  hundred  and  a  hundred  and  fifty  feet. 

Percentages — e.  g.  of  gain  and  loss — are  often  treated 
with  an  equal  carelessness ;  e.  g.  if,  having  paid  100,  I  have 
sold  for  thrice  that  sum,  my  gain  is  200  percent.  If,  buying 
at  300,  I  have  sold  for  a  hundred,  I  have  lost  2/3  of  my  in¬ 
vestment,  i.  e.  66  2/3  percent.  But  frequently  such  loss  is 
figured  as  200  ( !)  per  cent. 

“It  looks  like  we’re  going  to  have  a  rain”. 

Disregarding  the  intruded  “w|e”  and  “having”,  I  adopt 
the  simpler  “It  looks  like  it  will  rain”.  The  initial  “It” 
suggests  the  atmospheric  status  of  the  moment.  By  suc¬ 
cessive  quasi-synonymic  substitutions,  one  may  say  of  this 
“It  promises,  suggests  (by  reason  of  association,  which 
may  be  of  either  cause  with  its  effect,  or  like  with  like,  ac¬ 
cordingly)  belongs  with,  is  suggestive  of,  or  looks  like  rain 
(not  past,  not  present — future).”  “Rain”,  then — not  the 
substance,  but  the  action,  strictly  therefore  “raining” — 
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popularly  may  develop  into  “it  will  rain”,  in  which  the 
usual  gratuitous  assertion  is  intrusive. 

Also  “like”  has  possibly  been  merely  substituted  for  “as 
if”  in  “It  looks  as  if  it  would  rain”.  See  p.  417 ;  and,  for 
the  use  of  “would”,  compare  It  looks  as  it  would  look  if 
it  were  going*  to  rain,  expressing  what  is  subsequent  (or 
future)  to  a  moment  in  the  past.  See  Future-part  in 
“Hybrids”. 

“That  bird  is  a  kind  of  sparrow.” 

This  expression — -of  a  type  extremely  popular — perhaps 
developed  from  the  irreproachable  “.  .  .  a  sparrow  of 

some  kind”  by  “castling”  (mutual  substitution)  of  “spar¬ 
row”  and  “kind”,  becoming  “some  kind  of  a  sparrow”,  an 
expression  which  appears  to  be  considered  rather  good. 
But  a  kind  (that  is,  a  race,  variety)  or  species  of  an  indi¬ 
vidual  might  well  be  seen  to  be  impossible;  if  so,  the  “a” 
would  be  ejected;  “sparrow”  would  be  given  genus  value; 
“some”  would  readily  be  weakened  into  “a”.  Accordingly 
“a  kind  of  sparrow”. 

A  different  simpler  evolution  may  however  be  suspected, 
starting  with  e.  g.  “That  bird  belongs  to”  or  “is  (of)  a 
kind  (or  species)  of  (the  genus)  sparrow”,  one  “of”  suf¬ 
fering  ellipsis.  Strictly  taken,  the  announcement  that  a 
single  bird  is  a  kind  (or  species)  is  absurd,  and  I  imagine 
that  the  popular  “kind  of”  came  to  be  intended  as  an  ad¬ 
jective — replaceable  by  “quasi”  or  “approximate”  (we  seem 
to  have  no  better  qualifier)— as  suggested  by  its  notable 
degeneration  into  “kind  o’  ”  and  the  more  familiar  “kinder” 
(“sorter”),  and  supported  by  the  obviously  adverbial  usage 
in  “I’m  kinder  sick  today”. 

The  case  apparently  illustrates  our  occasional  lack  of 
words  for  our  ideas.  “That  bird  is  a  sparrow  of  some 
(variety  or)  kind”,  with  “of  some  kind”  used  adjectively, 
is  both  rational  enough  and  simple.  But  if  now  we  wish 
to  put  “of-some-kind”  before  its  noun,  we  are  in  trouble. 
We  are  not  prepared  to  say  “an  of-some-kind  sparrow.  If 
“variant”  would  only  mean  an  individual  member  of  this 
or  that  variety  or  sub-species,  we  might  force  it  into  serv¬ 
ice  as  an  adjective,  and  say  a  “variant  sparrow”  as  a 
synonym  for  “kinder  sparrow”. 
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Nothing  of  that  sort 

may  very  well  originally  have  meant  nothing  of  that  sort, 
put  in  contrast  with  some  other  sort.  But  the  prevailing- 
form  today  is 

“Nothing  of  the  sort”, 

which  cannot  be  analogously  emphasized;  and  actual  em¬ 
phasis  of  “sort”  suggests  that,  as  in  French  and  Spanish, 
the  contrasting  is  of  general  sort  with  special — major  class 
with  minor.  Thus  suppose  the  purchaser  of  pelts  displays 
the  gray  skin  of  a  squirrel,  asking  you  if  you  have  such  to 
sell.  The  answer  “I  have  nothing  of  that  sort”  might  mean 
nothing  more  than  “I  have  no  squirrel  skins” ;  while  “I  have 
nothing  of  that  sort ”  might  mean  as  much  as  I  have  no 
rodent  skins. 

Somewhat  similarly, 

Nothing  like  that; 

Nothing  like  that. 


UTILITY  OF  OPERATIONS  COMMONLY  ABERRANT 

To  develop  further  the  convenience  of  a  judgment-de¬ 
formation  where  one  really  wishes  to  disguise  its  meaning, 
or  to  blunt  its  sharpness,  let  a  quite  absurd  and  rather  vio¬ 
lent  illustration  serve  as  mere  suggestion,  offered  with 
apologies  to  colleagues  in  rhetorical  departments. 

Given  the  opinion  unmistakably  communicated  by 

You  lie, 

to  express  it  less  offensively. 

Verbosity  alone  may  ultimately  help,  creating  opport¬ 
unity  for  overlooking  an  important  detail,  lost  or  buried  in 
the  total  mass,  and  meantime  offering  a  greater  body  of 
material  to  juggle  with.  Accordingly 

Your  statement  is  consciously  untrue, 
and  intended  to  inform  incorrectly. 

This  statement,  though  it  differs  both  in  words  employed 
and  in  the  judgment  form,  except  for  its  dilution  is  per- 


{ 
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haps  no  less  unpalatable  than  the  first.  Accordingly  I  shift 
the  quasi-negatives  (the  “un”  and  “in”)  from  their  posi¬ 
tions  in  the  last  terms  (“predicates”)  and  put  them  (singly 
represented)  with  the  “copula”  or  mid-term  in 

Your  statement  is  not  consciously 
true,  or  intended  to  inform  correctly, 

which,  by  the  suppression  of  offensive  words,  has  some¬ 
what  dulled  the  edge  of  its  offensiveness. 

One  might  have  recourse,  in  support  of  this  opinion,  to 
the  obvious  inherent  weakness  of  negation  which,  in  this 
case,  would  allow  us;  to  infer  no  more  than  heedlessness  or 
lack  of  purpose.  I  rely  however  solely  on  the  absence  of 
offensive  words,  though  recognizing  its  effect  as  not  so 
great  as  that  which  it  may  have  in  poetry,  which  operates 
so  much  by  mere  suggestion. 

For  instance,  Philip  Sidney,  in  an  odd  description  of  a 
female  horror,  uses  only  terms  of  the  attractive,  such  as 
“opal  cheeks”  and  “sapphire  lips”  and  so  forth,  thus  beguil¬ 
ing  the  unwary  reader  into  vague  conceptions  of  the  beau¬ 
tiful.  Per  contra  Chaucer  in  his  “welles  pure,  in  which  no 
frogges  were”  has  put  the  frogges  in  the  welles,  and  nega¬ 
tion  can  not  get  them  out  again.  Analagously  “I’m  not 
teaching  your  parrot  to  swear.  Fm  telling  him  what  not 
to  say.” 

Words  too,  speaking  figuratively,  have  flavor  quite  as 
certainly  as  taste.  I  mean  that  often  they  effect  a  sub-sug¬ 
gestion,  which  may  be  derived  from  various  associations— 
with  the  shop,  the  street  et  cetera,  and  notably  with  kin¬ 
dred  words.  “The  last  analysis”,  “the  acid  test”,  impress 
me  with — I  know]  not  which  more  strongly — an  assumption 
of  superiority,  or  imitative  helplessness.  But,  more  im¬ 
portant  to  my  purpose,  “false”  for  instance,  though  in  many 
a  case  available  in  absolute  synonymy  with  “incorrect”  will 
hardly  force  itself  in  other  cases  on  polite  society,  until  its 
kinsmen  “falsify”  and  “falsehood”  either  die  or  are  for¬ 
gotten. 

To  rejoin  my  “muttons” — next  let  “statement”,  “true”, 
and  their  denied  relation  be  displaced  by  truth  of  statement 
thereof,  thus:  and  relation  of  this  truth  to  unreality;  and 
let  the  like  be  done  with  “statement”  and  “intended”,  thus : 
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The  conscious  truth  of  your  statement,  and  its  inten¬ 
tion  to  inform  correctly,  are  unreal — don't  exist. 

If  now  you  will  examine  carefully,  you  will  concede  per¬ 
haps  that  I’ve  omitted  thus  far  no  important  judgment-ele¬ 
ment,  and  made  but  little  change  in  any;  also  that,  in  spite 
of  change  in  form,  the  inferential  substance  of  the  judg¬ 
ment  is  unchanged. 

I  add  a  further  variation,  substituting  for  “do  not  exist” 
“are  undiscovered”.  Also  I  will  throw  the  blame  for  non¬ 
discovery  upon  myself,  eliminate  my  hearer's  personality, 
and  add  my  expectation  of  a  truthful  statement.  But  the 
last  I  shall  intrude  ambiguously,  leaving  room  for  infer¬ 
ence  that  I  expected  truth  not  only  as  I  always  do,  but  more 
particularly  from  the  given  speaker,  thus : 

The  conscious  truth  of  this  statement,  and  its 
intention  to  inform  correctly,  which  I  was  expecting, 

I  have  been  unable  to  discover. 

Thus  bemuddled,  my  expression  operates  as  a  congratu¬ 
lation  or  a  compliment,  until  I  reach  the  last  three  words, 
which  may  however  be  unheeded  in  the  wordy  multitude. 
If  so,  I  shall  succeed  in  ridding  my  interior  of  what  was 
clamoring  for  exit,  put  myself  on  record,  and  escape  un¬ 
pleasant  consequences — till  a  “mutual  friend”  shall  “put 
my  hearer  wise”  to  what  I  meant. 


A  BACTERIOLOGICAL  STUDY  OF  SALAD  DRESS¬ 
INGS 

Freda  M.  Bachmann 

In  the  last  decade  many  contributions  to  our  knowledge 
of  the  bacteriology  of  foods  have  been  made,  especially  of 
the  foods  preserved  by  heat.  Quite  recently  Bundesen1 
has  summarized  the  sources  of  contamination  and  methods 
of  control  in  such  raw  foods  as  milk  and  milk  products, 
oysters  and  other  bivalves,  fruits  and  vegetables,  carbon¬ 
ated  beverages,  and  raw)  meat  and  sausage.  There  is  an¬ 
other  class  of  foods,  namely  the  salad  dressings  and  rel¬ 
ishes,  which  are  consumed  raw,  or  at  least  after  no  serious 
attempt  at  perfect  sterilization,  and  the  question  arises  as 
to  what  the  bacterial  content  and  possibilities  for  growth 
of  microorganisms  might  be  in  these  foods.  Many  of  these 
products  do  not  admit  of  sterlization  by  heat.  Generally 
such  foods  manifest  no  very  evident  indications  of  spoilage 
even  when  they  are  kept  at  ordinary  room  temperatures. 
They  are  usually  put  up  in  glass  containers  with  a  seal 
which  prevents  dust  contamination,  and  no  attempt  is  made 
to  secure  and  maintain  a  vacuum  as  in  heated  canned 
material.  In  such  salad  dressings  as  mayonnaise  a  large 
amount  of  air  is  incorporated  in  the  process  of  manufac¬ 
ture.  Since  it  is  impossible  to  prevent  the  introduction  of 
some  microorganisms  in  the  process  of  preparation,  it  is 
evident  that  the  manufacturers  depend  upon  some  qualities 
in  the  materials  to  prevent  spoilage.  Salad  dressings  and 
relishes  usually  contain  some  spice  and  acids,  a  combination 
of  substances  which  1 2  have  found  to  have  considerable 
antiseptic  properties  for  certain  aerobes.  However  I3 
have  also  found  that  Clostridium  botulinum  will  grow  and 
produce  its  toxin  in  the  presence  of  even  more  spice  and 
acid  than  is  generally  used  in  such  foods  as  mince  meat. 


1 J.  A.  M.  A.  1925.  85  p.  1285. 

*  Jr.  Ind.  Eng.  Chem.  1916.  8  p.  619. 

*  Jr.  Inf.  Dis.  1923.  33  p.  236. 
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Clostridium  botulinum  has  also  been  the  cause  of  death 
(Cutter)4  in  tomato  onion  chili  sauce,  a  product  which  con¬ 
tains  both  spice  and  vinegar.  A  few  years  ago  Weinzirl5 
and  Cheyney6  showed  that  canned  goods  which  gave  every 
evidence  of  being  in  good  condition,  might  not  be  sterile; 
hence,  it  seemed  desirable  to  determine  whether  the  various 
salad  dressings  and  relishes  which  also  appear  to  be  satis¬ 
factorily  preserved  are  in  reality  sterile  or  whether  condi¬ 
tions  prevail  which  to  a  greater  or  less  extent  prevent  the 
growth  of  microorganisms. 

With  reference  to  their  ingredients,  the  foods  I  have 
studied  fall  into  four  groups:  namely,  (A)  plain  mayon¬ 
naise,  (B)  olive  mayonnaise,  (C)  various  salad  dressings, 
and  (D)  relishes.  The  composition  of  mayonnaise  is 
egg  yolk,  oil,  vineg*ar  or  lemon  juice,  and  seasonings  such  as 
mustard,  salt,  pepper  and  sugar.  The  olive  mayonnaise 
studied  consisted  of  a  mayonnaise  base  with  the  addition 
of  chopped  olive  meats  and  sometimes  pimento,  onions,  and 
green  peppers.  The  salad  dressings  usually  consisted  of  a 
starch  paste  with  egg  yolk,  salt,  spices,  vinegar,  and  oil. 
The  relishes  appeared  to  be  composed  of  chopped  olive 
meats,  pimentos,  peppers,  or  other  vegetable  material  and 
oil  and  vinegar.  With  the  exception  of  a  few  samples  of 
home-made  mayonnaise,  only  commercial  products  were 
studied.  The  condition  of  all  the  foods  when  the  cans  were 
opened  was  found  to  be  good.  Every  precaution  was  taken 
to  avoid  contamination  in  obtaining  the  samples.  The  tops 
of  the  cans  were  cleaned  with  a  damp  cloth,  then  wiped 
with  alcohol,  and  flamed.  In  order  to  keep  the  cans  in  such 
condition  that  data  from  subsequent  samples  would  agree 
with  that  of  the  first,  they  were  kept  in  the  refrigerator. 
Also  whenever  the  seal  of  the  can  was  broken  in  such  a  way 
that  dust  particles  could  enter,  a  thick  layer  of  sterile  cot¬ 
ton  was  used  to  cover  the  top. 

The  present  study  began  with  an  attempt  to  determine 
in  the  various  foods  whether  toxin-producing  anaerobes 
were  present  and  the  number  of  aerobes  present.  To  de¬ 
termine  the  presence  of  toxin  producing  anaerobes,  heavy 


•J.  A.  M.  A.  1922.  79.  p.  825. 

•Jr.  Med.  Res.  1919.  39  p.  349. 

•Jr.  Med.  Res.  1919.  40  p.  177. 
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transfers  were  made  to  a  medium  consisting  of  hamburg 
steak,  and  water  with  the  addition  of  enough  suet  to  form 
a  heavy  layer  of  fat  of  approximately  one-fourth  inch  in 
thickness.  The  number  of  aerobes  present  was  determined 
by  the  usual  dilution  methods.  However,  because  of  the 
consistency  of  the  material  it  is  quite  impossible  to  use  a 
pipette  to  obtain  the  sample.  Five  cc.  of  the  material  was 
introduced  by  means  of  repeated  transfers  with  a  sterile 
rod  into  a  test  tube  containing  5  cc.  sterile  water.  The  ma¬ 
terial  was  measured  by  introducing  just  enough  to  bring 
the  mixture  up  to  a  10  cc.  mark  on  the  test  tube.  From 
this  dilution  other  dilutions,  1:20,  1:100,  and  1:200,  were 
made  with  pipettes.  Standard  nutrient  agar  was  used  for 
plating  and  the  plates  were  incubated  at  35°  C.  The  ap¬ 
pearance  of  the  plates  with  the  least  dilution  was  some¬ 
times  confusing  since  in  these  enough  of  the  food  material 
was  present  to  make  the  agar  very  cloudy  and  the  presence 
of  small  colonies  uncertain.  An  enrichment  method  in 
broth  served  as  a  check  on  the  apparent  sterility  of  some  of 
the  plates. 

A  transfer  of  the  food  was  made  to  nutrient  broth. 
If  after  incubation  there  was  any  uncertainty,  subcultures 
in  broth  were  made. 

The  following  data  wlere  obtained. 


Table  1 


Group 

Food 

No.  of  cans 
examined 

No.  of  ster¬ 
ile  cans 

Per  cent 
sterile 

Largest  No. 

organisms 
per  cc.  found 

I 

Mayonnaise _ _  . 

15 

3 

20 

3,975 

II 

Other  salad  dressings _ 

12 

5 

41.6 

11  ,600 

III 

Olive  mayonnaise _ 

6 

1 

16.2 

17  ,400 

IV 

Olive  relish _ _  _ 

6 

2 

33.3 

2,375 

Of  the  3  sterile  cans  of  mayonnaise,  2  were  commercial 
products  and  one  was  home  made.  The  variation  in  the 
number  of  organisms  in  the  commercial  and  home  made 
products  was  similar.  As  to  the  source  of  contamination 
of  these  foods  it  is  scarcely  conceivable  that  the  initial  num¬ 
ber  of  organisms  in  any  of  these  foods  could  be  large  from 
the  ingredients  alone.  Hadly  and  Caldwell7  found  that  of 


•n.  I.  Agr.  Exp.  Sta.  Bui.  164.  1916. 
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2,520  fresh  eggs  examined  only  8.7  per  cent  showed  bac¬ 
terial  infection  in  the  yolk.  This  should  mean  that  if  fresh 
eggs  are  used  in  the  preparation  of  a  food  like  mayonnaise 
few  organisms  would  be  introduced  in  this  ingredient.  The 
salt,  sugar,  mustard,  vinegar,  and  oil  certainly  do  not  carry 
large  numbers  of  organisms.  Assuming  that  a  manufac¬ 
turer  of  food  products  would  have  equally  sanitary  methods 
for  each  kind  of  food  prepared,  the  above  data  were  grouped 
by  producers  to  determine  whether  any  differences  might 
exist.  Table  2  shows  such  a  grouping  with  the  per  cent  of 
sterile  cans  found  in  each : 


Table  2 


Producer 

Number  of 
cans 

examined 

Number 

sterile 

cans 

Per  cent  of 
sterile 
cans 

A _ 

10 

7 

70 

B _ 

4 

1 

25 

C _ 

3 

1 

33 

D _ 

2 

0 

0 

E _ 

6 

1 

16 

Since  the  products  of  no  company  were  100%  sterile,  it  ap¬ 
peared  reasonable  that  the  presence  of  large  numbers  of 
viable  organisms  in  these  foods  was  due  neither  wholly  to 
the  manner  in  which  the  food  was  handled  in  preparation 
nor  to  the  ingredients,  but  probably  to  some  factor  in  the 
nature  of  the  food  which  affected  the  growth  of  organisms. 

Mayonnaise,  which  is  made  of  egg  yolk,  oil,  vinegar, 
lemon  juice,  salt,  sugar,  mustard  or  other  spice,  contains 
a  small  amount  of  water.  It  appears  that  the  proportions 
of  salt,  sugar,  spice  and  vinegar  might  be  such  that  the 
growth  of  most  bacteria  would  be  inhibited.  Of  the  other 
salad  dressings  many  contain  a  starch  paste  which,  by  add¬ 
ing  more  moisture  and  carbohydrate,  very  considerably 
changes  the  material  in  favor  of  bacterial  growth.  How¬ 
ever,  when  a  starch  paste  is  used  the  material  may  be 
heated  so  that  many  organisms  are  destroyed.  The  larger 
percentage  of  sterile  cans  in  group  II  may  be  attributed  to 
the  application  of  heat  in  their  preparation  since  the  five 
sterile  cans  were  made  with  a  starch  paste.  In  group  IV 
one  of  the  sterile  cans  of  olive  relish  contained  a  starch 
paste.  In  the  olive  mayonnaise  the  product  varied  in  the 
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proportion  of  mayonnaise  and  chopped  vegetable  material. 
Considering  the  ingredients  and  methods  of  preparation 
of  all  products,  the  factor  which  seemed  most  likely  to  in¬ 
fluence  the  preservation  of  the  material  was  considered  to 
be  the  amount  of  acid  present.  Accordingly,  some  of  the 
mayonnaises  and  starch  dressings  known  to  be  sterile 
were  compared  as  to  titratable  acidity  with  similar  material 
known  to  contain  viable  organisms.  This  was  done  by  (1) 
heating  to  the  boiling  point  a  mixture  of  10  cc.  of  the  food 
product  with  50  cc.  distilled  water;  (2)  filtering;  (3)  heat¬ 
ing  10  cc.  of  the  filtrate  with  50  cc.  distilled  water,  and  (4) 
titrating.  In  the  following  table  the  figures  in  the  last 
column  represent  the  number  of  cc.  of  N/20  NaOH  neces¬ 
sary  to  neutralize  one  and  two-thirds  cubic  centimeters  of 
the  food  material. 

Table  3 


Mayonnaise 

No.  organisms  per  cc. 

0 

acidity 

4.7 

“ 

0 

6.0 

« 

0 

3.0 

“ 

2800 

2.3 

“ 

1700 

2.8 

“ 

240 

1.7 

Starch  dressings 

0 

9.0 

“ 

0 

10.0 

“ 

0 

11.4 

“ 

800 

6.0 

The  salad  dressings  made  with  starch  generally  contained 
more  acid  than  the  mayonnaise  but  in  each  group  in  the 
above  table  it  may  be  seen  that  sterility  was  correlated  with 
a  larger  amount  of  titratable  acid. 

The  largest  number  of  organisms  found  in  any  food  was 
less  than  18,000  per  cc.,  and  the  average  number  in  all  the 
non-sterile  cans  only  2372.  Such  figures  suggest  that  even 
in  the  non-sterile  foods  some  factors  while  allowing  a  slow 
growth  operate  to  prevent  any  rapid  multiplication  of  or¬ 
ganisms.  It  seems  not  improbable  that  in  mayonnaise,  a 
food  which  is  so  largely  oil,  we  have  a  food  product  which 
is  similar  to  butter.  Rosenau,  Frost  and  Bryants  found 
that  the  number  of  bacteria  in  butter  diminish  markedly 
as  the  butter  ages.  While  there  is  a  small  amount  of  salt 


8  Jr.  Med.  Res.  1914.  30.  p.  69. 
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used  in  butter  in  proportion  to  the  weight  of  the  butter, 
the  amount  of  water  in  which  the  salt  may  be  dissolved  is 
very  small  and  the  result  is  a  very  concentrated  solution. 
Rosenau,  Frost,  and  Bryant* 7 8  found  no  relation  between  the 
salt  content  and  bacterial  count  in  butter  but  it  is  well 
established  that  deterioration  in  butter  due  to  certain  molds 
may  be  prevented  by  salt.  In  mayonnaise  sterility  appears 
to  be  obtainable  by  the  use  of  sufficient  acid.  To  what  ex¬ 
tent  the  salt,  sugar,  and  spice  are  factors  reducing  the  bac¬ 
terial  count  has  not  been  determined.  Further  studies  are 
in  progress  to  determine  the  relative  importance  of  these 
factors. 

The  numbers  of  bacteria  in  various  candies  as  reported 
by  Tanner  and  Davis9  are  similar  to  those  I  have  found  in 
salad  dressings.  Since  spore  forming  organisms  predom¬ 
inated  in  the  candies  studied,  Tanner  and  Davis  concluded 
that  organisms  in  candy  are  in  the  dormant  state.  Al¬ 
though  about  50  per  cent  of  the  organisms  isolated  from 
the  salad  dressings  and  relishes  were  spore  producing,  I 
have  not  been  able  to  conclude  that  there  is  no  growth. 

The  colonies  which  appeared  on  the  agar  plates  were 
often  very  similar.  Not  infrequently  only  one  species  was 
isolated  from  a  can.  Spore  bearing  rods  with  morphologi¬ 
cal  and  cultural  characteristics  of  B.  subtilis  and  B.  mesen- 
tericus  were  isolated  from  twelve  of  the  food  products. 
A  mold  was  isolated  from  one  can.  Micrococci  were  ob¬ 
tained  from  six  cans  and  a  diplococcus  from  three  cans. 
From  two  cans  non-spore  producing  rods  which  failed  to 
ferment  lactose  were  isolated. 

In  this  connection  it  seems  significant  to  note  that  of  40 
bacterial  types  of  organisms  isolated  from  fresh  eggs,  Had¬ 
ley  and  Caldwell7  found  11  cocci,  28  rods,  and  one  spirillum. 
They  found  no  representatives  of  the  colon  group.  In  but¬ 
ter  and  candy  two  other  foods  with  a  small  amount  of 
available  water  for  microorganisms,  Rosenau,  Frost,  and 
Bryant8  and  Tanner  and  Davis9  found  representatives  of 
the  colon  group  to  occur  rarely. 

Since  no  organisms  resembling  Escherichia  coli  were  iso- 
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lated,  the  absence  of  this  organism  was  further  proved  by 
introducing  with  a  sterile  rod  some  of  the  food  product 
into  lactose  broth  in  fermentation  tubes.  In  no  case  was 
there  any  indication  of  the  organism.  It  then  seemed  de¬ 
sirable  to  determine  the  length  of  time  E.  coli  would  remain 
viable  in  the  various  foods.  Accordingly  the  various  cans 
were  inoculated  by  stirring  into  the  food  product  a  broth 
culture  of  the  organism.  At  intervals  of  one  or  two  days 
heavy  transfers  were  made  to  fermentation  tubes  of  lactose 
broth.  In  none  of  the  foods  was  the  organism  found  after 
ten  days.  Transfers  from  a  number  of  the  cans  showed 
that  the  organism  had  been  killed  after  48  hours  and  in 
some  cases  after  24  hours. 

Since  spore  bearing  rods  of  the  type  of  B.  mesentericus 
and  B.  subtilis  had  been  found  most  frequently  it  seemed 
of  interest  to  determine  how  long  one  of  these  species  would 
remain  viable  when  introduced  into  those  cans  of  material 
which  had  been  found  to  be  sterile.  Forty-eight  hour  broth 
cultures  of  B.  subtilis  were  used  for  inoculation  and  stirred 
into  the  food  product  in  13  cans.  After  2,  4,  10,  and  14 
days,  and  again  after  10  and  14  weeks  heavy  transfers 
from  the  food  were  made  to  tubes  of  nutrient  broth.  The 
material  transferred  sometimes  so  clouded  the  broth  that 
it  was  necessary  to  make  sub-cultures  into  other  tubes  of 
broth.  In  every  case  the  organism  was  found  viable  in  the 
food  after  14  days.  After  10  weeks  it  had  disappeared 
from  three  cans  and  after  14  weeks,  material  from  four 
more  cans  yielded  no  growth  of  the  organism.  It  was  still 
viable  in  the  other  six  cans  into  which  it  had  been  intro¬ 
duced.  No  experiments  were  done  to  determine  whether 
there  was  any  growth  of  the  organisms  in  these  foods. 

In  four  of  the  foods  examined  organisms  were  found 
which  grew  under  anaerobic  conditions  in  the  meat  medium. 
Two  cc.  from  each  of  these  meat  cultures  was  fed  to  guinea 
pigs  with  the  result  that  all  the  animals  remained  well. 

Summary 

An  investigation  of  15  brands  of  mayonnaise,  12  brands 
of  other  salad  dressings,  6  brands  of  olive  mayonnaise,  and 
6  brands  of  olive  relish  all  well  preserved,  was  made  to  de¬ 
termine  whether  toxin  producing  anaerobes  were  present 
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and  the  number  of  aerobes  present.  By  heavily  inoculating 
a  medium  consisting  of  sterilized  hamburg  steak  and  water 
plus  a  large  amount  of  fat  with  some  of  the  food  in  ques¬ 
tion  anaerobes  were  found  to  be  present  in  four  of  the  cans 
of  food  studied.  Toxin  producing  anaerobes  were  proved 
absent  by  feeding  2  cc.  of  the  liquid  in  these  cultures  to 
guinea  pigs  which  remained  well.  The  number  of  aerobic 
organisms  in  the  various  cans  of  food  varied  from  17, TOO 
per  cc.  to  sterility.  The  largest  per  cent  of  sterile  cans 
was  found  among  the  salad  dressings  other  than  mayon¬ 
naise.  In  these  a  starch  paste  composed  the  bulk  of  the 
material.  The  more  frequent  sterility  of  these  salad  dress¬ 
ings  is  attributed  to  the  heat  used  in  preparing  this  paste 
plus  the  acid  ingredient.  There  was  no  difference  in  the 
variation  in  the  number  of  organisms  found  in  commercial 
and  home  made  mayonnaise. 

Grouped  according  to  manufacturers  the  data  showed 
that  in  no  case  were  all  the  products  of  any  one  company 
sterile.  The  total  titratable  acidity  varied  inversely  with 
the  number  of  bacteria  present. 

It  appears  that  the  most  probable  source  of  contamination 
is  in  the  egg  yolks.  From  twelve  cans  spore  producing 
rods  with  morphological  and  cultural  characteristics  similar 
to  B.  subtilis  and  B.  mesentericm  were  isolated.  A  mold 
was  isolated  once,  micrococci  six  times,  diplococci  three 
times,  and  non-spore  producing  rods  twice.  The  latter  or¬ 
ganisms  failed  to  ferment  lactose. 

Escherichia  coli,  when  introduced  in  broth  cultures  into 
the  various  foods,  disappeared  rapidly.  From  no  food  was 
the  organism  recovered  after  ten  days. 

When  B.  subtilis  in  48  hour  broth  cultures  was  intro¬ 
duced  into  the  cans  of  sterile  material  it  survived  in  all 
the  foods  tested  for  a  period  of  two  weeks  and  it  was  found 
viable  in  about  half  of  the  foods  after  a  period  of  14  weeks. 

Conclusions 

Salad  dressings  and  relishes  which  appear  to  be  well 
preserved  may  contain  viable  organisms.  Some  conditions 
prevail  which  apparently  limit  the  growth  of  organisms. 
The  acid  content  appears  to  be  the  most  important  of  these 
conditions  affecting  microbial  content. 
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Anaerobes  are  not  commonly  present  in  well  preserved 
salad  dressings  and  relishes.  Toxin  producing  anaerobes 
are  probably  rarely  if  ever  present. 

Aerobic  organisms  may  be  present  in  considerable  num¬ 
bers.  Some  cans  are  sterile. 

The  heat  used  in  preparing  some  salad  dressings  con¬ 
taining  a  starch  paste  and  the  acid  content  are  the  factors 
which  contribute  most  to  sterility. 

No  difference  exists  in  the  variation  in  number  of  or¬ 
ganisms  in  commercial  and  home  made  mayonnaise. 

The  products  of  any  one  manufacturer  vary  in  bacterial 
content. 

Organisms  of  the  colon  group  are  absent  in  this  class  of 
foods.  Spore  producing  rods  and  cocci  are  frequently  pres¬ 
ent.  Non-spore  producing  rods  and  molds  are  occasionally 
present. 

Escherichia  coli  soon  loses  viability  when  introduced  into 
these  foods.  B.  subtilis  remains  viable  for  a  longer,  but 
undetermined,  period  of  time. 
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A  CASE  OF  PHENOMENAL  ZOOSPORE  BEHAVIOR 
OF  AN  APPARENTLY  STERILE  ISOACHLYA 
AND  A  DESCRIPTION  OF  THE  PLANT 


James  A.  Lounsbury 

While  examining  a  clone  developed  from  a  single  spore 
culture  of  a  species  of  Isoachlya,  the  writer's  attention  was 
attracted  by  the  occurrence  of  ball-like  masses  of  closely 
aggregated  zoospores.  It  was  not,  however,  until  the 
process  by  which  these  spore  balls  were  formed,  was  ob¬ 
served  that  the  phenomenon  excited  real  interest.  From 
a  very  definite  impression  and  from  copious  notes  dictated 
during  the  observations,  follows  a  reconstructed  account 
of  the  formation  of  one  of  the  spore  aggregations. 

In  a  field  of  from  twelve  to  eighteen  lazily  swimming 
zoospores,  all  apparently  in  their  second  swarming  stage, 
a  very  sudden  excitation  of  movement  became  noticeable. 
The  swarming  was  accelerated  to  a  velocity  almost  impos¬ 
sible  to  follow  and  more  zoospores  appeared  in  the  field. 
The  zoospores  darted  back  and  forth  with  many  and  fre¬ 
quent  collisions.  The  speed  continued  to  increase  and  then, 
after  about  twenty  seconds  of  this  wild  confusion,  a  few 
of  the  zoospores  were  seen  to  be  in  contact  and  to  have 
become  passive.  These  individuals  had  apparently  en¬ 
cysted,  but  around  this  motionless  center  the  other  zo¬ 
ospores,  with  increased  activity,  swarmed  like  excited  bees 
about  a  hive.  Striking  the  clump  of  encysted  spores  they 
rebounded  time  and  time  again.  Then  one  by  one,  as  they 
struck  the  central  mass,  they  would  adhere  and  encyst. 
Within  less  than  half  a  minute  the  adhering  mass  of  spores 
grew  to  an  appreciable  diameter  of  approximately  100/*. 
As  suddenly  as  the  activity  had  commenced,  the  excitement 
ceased.  The  remaining  zoospores  in  the  field  resumed  their 
normal  swimming  rate  and  exhibited  no  attraction  to  the 
newly  formed  spore  ball. 

Several  such  processes  were  observed  in  completeness 
and  all  in  the  same  dish  containing  the  clone  culture.  In 
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each  case,  with  a  few  exceptions  to  be  mentioned  later, 
the  behavior  of  the  zoospores  seemed  to  be  essentially  the 
same.  The  time  was  from  fifty  to  eighty  seconds  from  the 
commencement  to  the  cessation  of  the  activity.  The  di¬ 
ameters  of  the  completed  spore  balls  ranged  from  48  to 
180/x.  The  balls  were  typically  spherical  or  ellipsoidal  in 
form. 

One  case  was  observed  where  the  zoospores  were  seen  to 
engage  in  the  same  pronounced'  activity  which  generally 
resulted  in  the  formation  of  a  ball,  but,  before  any  of  the 
zoospores  became  passive,  the  accentuation  of  the  swarm¬ 
ing  ceased  and  the  zoospores  resumed  their  normal  rate  of 
swimming. 

Another  case  was  recorded  where  a  small  spore  ball  had 
been  formed,  by  the  process  described,  and,  within  a  few 
seconds  after  the  activity  had  ceased,  the  slowly  swarming 
zoospores  in  the  vicinity  again  became  suddenly  stimulated 
and  a  second  ball,  considerably  larger  than  the  first  one, 
resulted. 

A  variation  in  the  behavior  of  the  zoospores  was  wit¬ 
nessed  when,  after  a  fairly  large  ellipsoidal  mass  had 
been  formed  at  the  upper  end  of  a  mycelial  thread,  the 
swarmspores,  continuing  rapid  movement,  began  following 
down  the  filament  and  soon  becoming  encysted.  Within 
about  twenty  seconds  nearly  3  mm.  of  the  hypha  had  be¬ 
come  coated  with  passive  spores  before  activity  ceased. 
Several  examples  of  this  process  were  observed  and  no  lit¬ 
tle  evidence  of  it  was  seen  in  several  of  the  culture  dishes. 

While  the  foregoing  observations  were  all  made  in  one 
dish  containing  a  clone  culture  of  the  fungus,  and  that 
growing  on  corn  endosperm,  much  evidence  of  the  activity 
having  occurred  in  other  cultures  of  the  same  organism 
was  found.  On  the  whole,  fifty-four  spore  balls  were  seen 
in  fourteen  out  of  eighty  culture  dishes  examined  for  the 
phenomenon.  Except  in  the  one  culture  referred  to  where 
twenty-three  balls  occurred,  not  more  than  five  such  balls 
were  counted  in  any  other  dish.  The  balls  appeared  in  as¬ 
sociation  with  clones  growing  both  on  corn  endosperm  and 
on  halved  hemp  seed. 

The  active  process  was  studied  between  five-thirty  and 
seven  o'clock  on  the  evening  of  August  21,  1926.  The  light 
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from  a  one  hundred  watt  nitrogen  bulb  passing  through  an 
eight  inch  copper  sulphate  condenser  was  used  for  illumina¬ 
tion.  The  room  temperature  was  in  the  neighborhood  of 
24°  C.  The  cultures  were  all  growing  in  shallow  distilled 
water  and  all  the  clones  examined  at  that  time  were  thriv¬ 
ing  under  conditions  favorable  for  vigorous  development 
of  the  mycelium.  Water  from  dishes  in  which  the  phe¬ 
nomenon  had  occurred  as  well  as  from  dishes  where  it  had 
not  occurred  was  tested  for  the  presence  of  bacteria  and 
each  test  was  found  positive. 

By  means  of  a  micro-pipette  some  of  the  highly  active 
zoospores  were  captured  during  the  process  of  ball  forma¬ 
tion  and  transferred  to  a  drop  of  water  on  a  slide.  The 
zoospores  were  then  killed  with  the  fumes  of  osmic  acid 
and  stained  with  gentian  violet.  On  examination  these 
zoospores  were  all  found  to  be  encysted.  Several  attempts 
to  secure  stained  preparations  of  the  spores  as  they  ap¬ 
peared  in  their  active  state  all  proved  unsatisfactory  in 
spite  of  the  success  that  is  generally  obtained  in  securing 
preparations  of  normally  active  spores  by  the  same  method. 

The  camera  lucida  drawings  (see  plate  3,  figs.  20,  21) 
show  the  spore  aggregations  as  they  appeared  when  com¬ 
pleted.  Photomicrographs  were  made  about  two  hours 
after  activity  had  ceased  in  the  culture  but  at  that  time 
germination  of  the  spores  had  commenced.  Due  to  the 
difficulty  of  securing  photographs  of  the  undisturbed  forma¬ 
tions  under  water  in  the  culture  dish,  only  exposures  of 
relatively  poor  specimens  could  be  obtained. 

The  cause  of  the  whole  phenomenon  is  one  of  speculation. 
Obviously  it  is  to  be  attributed  either  to  some  stimulus  of 
the  environment  or  to  an  inherent  property  of  the  zoospores 
themselves.  Apart  from  the  possible  effect  of  the  presence 
of  some  particular  type  of  bacterium  there  was  nothing  to 
suggest  any  special  stimulus.  As  has  been  inferred,  the 
cultures  in  which  the  phenomenon  did  not  occur  were  de¬ 
veloped,  as  far  as  could  be  determined,  under  the  same 
conditions  as  those  in  which  the  peculiar  activity  took  place. 
For  a  similar  reason  there  is  nothing  to  substantiate  any 
explanation  based  upon  the  inherent  properties  of  the 
fungus. 

It  is  unfortunate  that  the  organism  could  not  have  been 
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kept  continually  under  observation  in  the  hope  that  the  oc¬ 
currence  might  repeat  itself.  Such  a  phenomenon  has 
never  before  been  witnessed  by  the  writer  in  thousands  of 
cultures  of  watermolds  examined,  nor  has  he  ever  seen  or 
heard  of  any  account  of  such  behavior  of  saprolegniaceous 
zoospores. 

Discussion 

Prior  to  the  work  of  Couch  (1924)  on  spore  formation 
and  discharge  in  Leptolegnia,  Achlya  and  Aphanomyces, 
there  had  existed  some  doubt  as  to  what  caused  the  ag¬ 
gregation  of  the  discharged  spores  at  the  mouth  of  the 
sporangia  of  such  forms  as  Achlya  and  Aphanomyces. 
Hartog  (1888)  advocated  the  idea  of  a  particular  type  of 
irritability  which  expressed  itself  as  a  mutual  attraction  of 
the  spores.  On  the  basis  of  this  irritability,  which  he 
termed  “Adelphotaxy”  he  accounted  for  the  spore  masses 
in  Achlya  and  extended  the  idea  as  a  possible  cause  for  the 
plate  formation  in  Pediastrum  and  perhaps  to  the  cell  ag¬ 
gregations  in  the  Myxomycetes.  Humphrey  (1893)  was 
of  the  same  opinion  that  a  mutual  attraction  existed  be¬ 
tween  the  spores  in  Achlya.  While  the  explanation  of  both 
Hartog  and  Humphrey  was  definitely  disposed  of  by  Couch 
who  confirmed  Rothert’s  (1888)  idea  that  the  spores  were 
held  together  in  the  apical  ball  by  connecting  threads,  there 
remains  the  term  “Adelphotaxy”  which  might  be  applied 
to  the  phenomenon  under  discussion  here. 

Weston  (1918)  in  connection  with  his  studies  on  Thraus- 
totheca,  reports  on  the  property  of  a  mutual  attraction  ex¬ 
isting  between  the  liberated  zoospores  of  that  genus.  The 
attraction,  according  to  Weston,  is  only  of  brief  duration 
and  apparent  only  when  the  spores  are  separated  from  one 
another  by  less  than  one  half  their  diameter.  Mention, 
however,  of  this  spore  behavior  seems  not  to  have  been 
made  by  other  investigators  of  Thraustotheca  and  the 
writer  has  failed  to  notice  any  such  manifestation  of  the 
spores  of  Thraustotheca  primoachlya  Coker  and  Couch. 

Until  further  data  are  available  on  this  highly  interesting 
and  possibly  important  subject  no  further  discussion  seems 
warranted. 
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It  remains  now  to  offer  some  description  of  the  fungus 
from  which  the  strangely  behaved  zoospores  originated. 

Description  of  the  Plant 

The  fungus  was  developed  on  corn  endosperm  from  a 
small  sample  of  water  collected  July  7,  1926,  from  a  drink¬ 
ing  trough  located  in  the  north  pasture  of  the  University 
of  Wisconsin  College  of  Agriculture.  From  a  single  spore, 
using  modified  methods  of  Keitt  (1915),  a  pure  culture  was 
obtained  and  grown  on  corn  meal  agar.  From  this  stock 
culture  numbers  of  clones,  grown  either  on  corn  endosperm 
or  halved  hemp  seed  in  sterilized  distilled  water,  were  de¬ 
veloped.  Sterile  glass-ware  and  instruments  were  con- 
consistently  used  in  handling  and  studying  two  hundred 
and  forty  clones  of  the  organism. 

The  mycelium  developed  vigorously  and  equally  well  on 
both  corn  grain  and  hemp  seed.  Initial  sporangia  were 
formed  in  about  twenty  hours  after  the  threads  became 
established  on  the  substrata.  The  first  formed  zoospor¬ 
angia  often  appeared  to  be  abnormally  long.  Lengths  of 
over  1000/x,  representing  from  one-fourth  to  one-half  the 
length  of  the  sporangiophore  were  observed.  Not  infre¬ 
quently  the  spores  occurred  in  a  single  row  and  were  con¬ 
spicuously  large  (see  plate  2,  fig.  5). 

As  the  plant  matured  the  hyphae  reached  a  length  up  to 
16  mm.  and  branching  as  well  as  zoosporangial  development 
became  prolific.  These  zoosporangia,  although  frequently 
exceptionally  long  in  proportion  to  their  width,  were  more 
of  the  Saprolegnia  type,  showing  two  to  four  rows  of  en¬ 
cased  spores.  Diplanetic  zoospore  discharge  was  effected 
through  apical  papillae;  and  internal  proliferation,  often 
many  times  repeated,  followed  rapidly.  Laterally  produced 
zoosporangia,  generally  in  small  numbers,  began  to  appear 
at  this  stage  but  became  more  numerous  as  the  culture  aged. 
In  several  day  old  cultures  cymosely  produced  secondary 
sporangia,  similar  to  the  condition  found  in  Pythiopsis, 
were  abundantly  produced.  The  diplanetic  zoospores  and 
the  cymose  secondary  zoosporangia  designated  the  form  as 
a  member  of  the  genus  Isoachlya  as  established  by  Coker 
(1921)  and  Kauffman  (1921). 
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Cultures  more  than  forty  eight  hours  old  commenced  to 
produce  conspicuous  apical  bodies,  very  commonly  spherical 
in  shape.  These  were  generally  borne  terminally  on  the 
main  filaments  and  less  frequently  on  short  lateral  branches. 
They  were  conspicuous  because  of  the  density  of  their  con¬ 
tents  and  caused  the  clone  to  have  a  very  striking  appear¬ 
ance.  While  gemma-like  in  some  respects,  they  differed, 
especially  in  density  and  uniformity,  from  the  gemmae 
which  made  their  appearance  in  the  older  cultures.  Not 
infrequently  they  occurred  at  the  tips  of  hyphae  which  had 
arisen  by  proliferation  from  the  bases  of  emptied  sporangia. 

It  was  at  first  thought  that  these  apical  bodies  were  po¬ 
tential  oogonia,  but  no  antheridia  ever  appeared  to  justify 
such  an  assumption.  In  a  few  exceptional  cases  these  struc¬ 
tures  assumed  the  appearance  of  oogonia.  In  one  instance 
the  centralized  portion  was  seen  to  have  developed  a  wall 
which  might  have  caused  it  to  be  taken  for  an  oosphere 
were  it  not  for  a  proliferated  branch  emerging  from  it  (see 
plate  3,  fig.  16) . 

In  cultures  a  week  to  ten  days  old,  some  of  the  apical 
bodies  were  seen  to  be  giving  rise  to  spores  and  thus  func¬ 
tioning  in  the  capacity  of  secondary  zoosporangia.  This, 
however,  did  not  appear  to  be  their  primary  purpose  as 
they  generally  continued  to  remain  inactive  until  disinte¬ 
gration  of  the  mycelium  occurred  if  they  had  not  proliferat¬ 
ed  before  that  time.  When  the  mycelium  on  which  these 
apical  bodies  occurred  were  cut  away  from  the  substratum 
and  transferred  to  pure  water,  there  seemed  to  be  more  of 
a  tendency  for  them  to  form  zoospores,  but  even  under 
these  conditions  many  of  them  remained  totally  inactive. 

Another  distinctive  character  of  the  fungus  was  its  ten¬ 
dency,  especially  after  maturity,  but  while  still  quite  vig¬ 
orous,  to  produce  intercalary  structures  which  possessed 
characteristics  of  true  chlamydospores.  Quite  commonly 
hyphae  proliferating  internally  from  empty  sporangia 
would,  before  emergence  into  the  open,  develop  very  pro¬ 
nounced  walls. 

Several  attempts  were  made  to  induce  oogonial  develop¬ 
ment.  Clones  were  developed  at  temperatures  both  higher 
and  lower  than  that  of  the  laboratory.  The  fungus  was 
grown  in  varying  concentrations  of  haemoglobin  and  was 
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allowed  to  develop  on  several  different  types  of  animal  and 
vegetable  substrata,  but  in  no  case  did  there  seem  to  be  any 
tendency  for  the  plant  to  develop  any  definite  sex  organs. 

In  a  three  day  old  culture  a  single  case  of  an  intercalary 
formation,  somewhat  suggestive  of  an  oosphere  within  an 
oogonium,  was  studied,  but  without  satisfactory  interpreta¬ 
tion.  (see  plate  3,  fig.  13). 


Summary  of  Description 

Mycelium:  Moderately  vigorous  on  the  whole;  initial  hyphae  regular, 
comparatively  stout  and  unbranched;  subsequent  threads  less 
regular,  ramifying  and  generally  much  branched;  Hyhpal  tips 
rounded,  sometimes  pointed  and  occasionally  slightly  swollen, 
generally  fairly  densely  granular.  Filaments  from  12 — 30 m. 
thick,  averaging  15 — 24m.  Length  up  to  16  mm.  averaging  7 — 
11  mm.  Distinct  transverse  walls,  more  definite  than  septa  are 
not  infrequently  formed. 

Zoosporangia:  First  formed  sporangia  typically  very  long  and  about 
same  thickness  as  sporangiophores;  length  ranges  from  400 — 
700,  but  may  exceed  1000^,.  Spores  not  infrequently  formed  in 
a  single  row,  and  then  conspicuously  large.  Proliferation  in¬ 
ternal. 

Later  formed  sporangia  of  about  same  thickness  as  sporangio¬ 
phores.  Much  variation  in  length  generally  150  to  400  him  long. 
Internal  proliferation,  frequent  with  several  repetitions.  Not 
infrequently  produced  by  lateral  proliferation.  Secondary  spor¬ 
angia  occur  in  abundance,  produced  by  cymose  branching. 
Globular,  clavate  or  ellipsoidal  in  shape. 

Zoospores:  Diplanetic.  Biciliated.  12-lSix  in  diameter  when  encysted. 

Gemmae:  Not  infrequently  formed  in  older  cultures;  of  various  sizes 
and  shapes;  sometimes  intercalary  and  sometimes  terminal  on 
short  lateral  branches. 

Apical  bodies:  Characteristically  produced.  Very  dense  and  conspic¬ 
uous.  Generally  spherical  in  form,  not  infrequently  subspheri- 
cal  with  necks,  pyriform  or  obtuse  clavate.  Some  may  func¬ 
tion  as  secondary  sporangia,  most  remain  inactive.  Average 
diameter  60-75^. 

Oogonia:  Apparently  none,  or  if  produced  are  rare. 

Antheridia:  None. 


Discussion 

The  genus  Isoachlya  as  treated  by  Coker  (1923)  is  divid¬ 
ed  into  four  species  according  to  sexual  manifestations  and 
all  four  of  the  species  described  produce  oogonia  abundant¬ 
ly.  Obviously  our  form  cannot  be  definitely  identified  with 
any  previously  reported  species. 

35 
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From  a  comparison  of  the  vegetative  structures  there 
seems  to  be  but  little  in  common  between  Isoachlya  tour - 
loides  Kaufman  and  Coker,  and  our  form.  The  total  ab¬ 
sence  of  internal  proliferation  within  emptied  sporangia 
in  Isoachlya  eccentrica  Coker,  decidedly  distinguishes  our 
form  from  that  species.  While  the  scarcity  of  sporangia 
and  the  short  vegetative  growth  of  Isoachlya  monilfera 
(de  Bary)  Kauffman,  would  differentiate  our  form  from 
the  last  named  species. 

As  compared  with  Coker’s  drawings  of  the  vegetative 
phases  of  Isoachlya  unispora  Coker  and  Couch,  there  seems 
to  be  some  similarity  between  the  two  species.  Coker’s 
figures  of  the  proliferated  hyphae  within,  below  and 
through  the  wall  of  empty  sporangia  might  well  serve  to 
illustrate  our  form.  Coker  also  figures  apical  spherical 
bodies,  similar  to,  although  somewhat  smaller  than  those  of 
our  form,  but  these  he  refers  to  only  as  “proliferations.” 
In  his  description,  however,  he  mentions  that  sporangia 
are  scarce  and  frequently  absent,  a  condition  directly  con¬ 
trary  to  that  occuring  in  our  plant. 

In  view  of  the  apparent  differences  between  the  vegeta¬ 
tive  structures  of  our  organism  and  those  characteristic  of 
the  above  mentioned  species  it  seems  not  unlikely  that  our 
plant  is  specifically  differentiated.  Furthermore,  because 
of  the  consistent  presence  of  characteristic  apical  bodies, 
perhaps  analogous  to  those  described  in  a  sterile  Achlya 
by  Weston  (1917)  as  “resistant  spores,”  and  because  of 
the  tendency  to  produce  transverse  walls,  as  well  as  the 
formation  of  extremely  long  primary  sporangia  and  also 
because  of  the  apparent  absence  of  sexual  structures,  our 
plant  might  easily  be  designated  as  a  species  novo. 

Summary 

1.  Zoospores  of  a  certain  species  of  the  saprolegniaceae 

have  been  shown,  under  condition  not  understood,  to 
behave  in  a  highly  peculiar  manner. 

2.  The  results  of  this  behavior  were  either  the  formation  of 

a  spore  ball,  or  the  deposition  of  the  spores  on  a  fila¬ 
ment  of  the  mycelium. 

3.  Germination  of  the  encysted  spores  from  spore  balls  has 

been  demonstrated. 
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4.  The  fungus  from  which  the  peculiarly  behaved  zoospores 

originated  has  been  shown  to  be  a  species  of  Isoachlya. 

5.  Characteristic  vegetative  features  of  the  fungus  were 

the  tendency  to  produce  long  narrow  primary  spor¬ 
angia,  conspicuous  dense  apical  bodies  and,  not  infre¬ 
quently,  transverse  walls  in  the  filaments. 

6.  Sexuality  of  the  fungus  could  not  be  definitely  demon¬ 

strated. 

7.  On  the  basis  of  its  vegetative  characters  the  plant  could 

not  be  identified  with  any  previously  described  species 
of  the  genus. 

8.  It  seems  justifiable  to  designate  the  plant  as  a  new 

species. 

The  writer  expresses  his  sincerest  appreciation  for  the 
facilities  provided  him  for  the  work  by  the  Department  of 
Botany  of  the  University  of  Wisconsin.  He  is  especially 
indebted  to  Dr.  E.  M.  Gilbert  for  the  interest  shown  by 
him  during  the  investigation. 

The  drawings  which  accompany  this  report  were  all  pre¬ 
pared  with  the  aid  of  a  camera  lucida.  The  magnifications 
given  with  the  photomicrographs  are  approximate  only. 
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Explanation  of  Plates 
plate  i. 

( Photomicrographs ) 

Fig.  1.  A  group  of  three  spore  balls  where  germination  has  oc- 
cured.  X  about  55. 

Fig.  2.  A  single  small  sport  ball  showing  germination  more  clear¬ 
ly.  X  about  65. 

Fig.  3.  An  empty  sporangium  on  which  a  few  spores  have  been 
deposited  by  the  activity  described.  X  about  75. 

PLATE  II. 

Fig.  1.  Proliferation  within  an  emptied  sporangium.  The  newly 
formed  hypha  is  surrounded  by  a  definite  wall.  X  193. 

Fig.  2.  Empty  intercalary  sporangia.  X  193. 

Fig.  3.  Internal  proliferation  showing  hypha  which  has  passed 
through  sporangium  wall.  X  193. 

Fig.  4.  Lateral  proliferation  and  evidence  of  internal  prolifera¬ 
tion.  X  208. 

Fig.  5.  A  comparatively  short  primary  sporangium  from  a  twen¬ 
ty-two  hour  old  culture,  showing  abnormally  large  spores.  X  290. 

Fig.  6.  A  laterally  produced  secondary  sporangium  from  a  six 
day  old  culture.  X  208. 

Fig.  7.  A  series  of  emptied  sporangia  which  have  resulted  from 
repeated  internal  proliferation,  x  193. 

Fig.  8.  A  primary  sporangium  from  a  two  day  old  culture.  X 
184. 

Fig.  9.  A  peculiar  complication  in  proliferation  from  a  four  day 
old  culture,  x  208. 

Fig.  10.  a.  Sport  emerging  from  its  encystment  case  X  710. 

b.  Spore  almost  free.  X  710. 

c.  A  free  spore  in  its  second  swimming  stage.  X  710. 
Fig.  11.  An  emptied  sporangium  which  has  been  several  times 

partly  constricted,  showing  proliferation  as  in  Achlya.  X  208. 
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PLATE  III. 

Fig.  12.  A  spherical  apical  body  produced  on  a  filament  which 
shows  transverse  walls.  X  372. 

Fig.  13.  An  intercalary  structure  which  may  represent  an  oos- 
phere.  X  372. 

Fig.  14.  An  apical  body  very  typical  of  four  day  old  cultures.  X 
193. 

Fig.  15.  A  peculiar  shaped  apical  body  containing  a  central  struc¬ 
ture  which  may  be  an  oosphere.  X  290. 

Fig.  16.  A  structure  similar  to  Fig.  15,  showing  proliferation  of 
the  central  portion.  X  290. 

Fig.  17.  A  secondary  sporangium.  X  193. 

Fig.  18.  A  secondary  sporangium  produced  by  proliferation.  X 
193. 

Fig.  19.  A  complex  condition  resulting  from  dictiosporangial  de¬ 
velopment.  X  207. 

Fig.  20.  A  small  spore  ball  formed  as  the  result  of  peculiar  zoos¬ 
pore  behavior.  X  85. 

Fig.  21.  A  semi-diagramatic  drawing  showing  germination  from 
a  spore  ball.  X  85. 

Fig.  22.  Spore  deposition  on  a  filament  as  the  result  of  peculiar 
zoospore  behavior.  X  85. 


A  SURVEY  OF  WATER  MOLDS  OCCURRING  in  THE 
SOILS  OF  WISCONSIN,  AS  STUDIED  DURING 
THE  SUMMER  OF  1926. 


James  Vernon  Harvey 

In  a  previous  paper  by  the  author  (3)  the  fact  is  dis¬ 
cussed  that  many  species  of  the  common  water-molds 
( Saprolegniaceae )  occur  in  the  soils.  Not  only  were  these 
common  forms  found,  but  some  rare  forms  were  discovered, 
some  of  which  had  been  reported  only  once  or  twice  before. 
Four  new  species  were  isolated,  two  of  which  belong  to 
previously  established  genera,  Leptclegnia  svMerranea 
and  Pythiopsis  intermedia.  The  other  two  species,  how¬ 
ever,  were  placed  in  a  new  genus  of  the  Saprolegniaceae, 
Geolegnia.  The  two  plants,  G.  inflata  and  G.  septispor- 
angia,  possess  the  sexual  characteristics  of  the  Saproleg¬ 
niaceae,  but  sporangial  characters  (spore  formation  and 
spore  structure)  more  closely  resemble  those  of  certain 
of  the  Peronosporaceae.  The  plants  were  placed  in  the 
Saprolegniaceae  because  of  the  sexual  behavior  and  other 
habits. 

During  the  summer  of  1926  work  was  continued  by  the 
writer  at  the  University  of  Wisconsin,  Madison,  under  the 
direction  of  Dr.  E.  M.  Gilbert,  to  continue  the  isolation  of 
the  water-molds  from  the  soil.  200  collections  were  made 
between  June  19th  and  August  7th,  in  which  many  species 
of  the  Saprolegniaceae  were  found.  The  same  methods  of 
collection  and  culture  were  used  as  described  by  Butler  (1) 
and  by  the  author  in  his  previous  paper  (3). 

The  experiments  did  not  show  as  many  species  or 
show  them  so  often  as  were  found  at  Chapel  Hill  (  N.  C.), 
(3) ,  in  the  same  number  of  collections.  However,  let  it  be 
remembered  that  these  molds  are  by  no  means  so  abund¬ 
ant  at  Madison  as  at  Chapel  Hill,  even  in  the  water.  The 
forms  isolated,  nevertheless,  give  interesting  information. 
The  two  new  species  of  the  new  genus,  Geolegnia,  listed 
above,  were  found  only  a  few  times  at  Chapel  Hill, 
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G.  Inflata  three  times  and  G.  septisporangia  twice.  How¬ 
ever,  at  Madison  G.  inflata  was  isolated  35  times  and  G. 
septisporangia  was  found  twelve  times  in  two  hundred  col¬ 
lections — in  widely  scattered  areas  and  to  greater  depths 
than  at  Chapel  Hill.  The  two  forms  are  identical  with 
the  Chapel  Hill  forms,  but  seem  to  be  more  hardy,  usual¬ 
ly  found  in  cultures  free  from  any  other  species,  though 
found  a  few  times  in  cultures  rich  in  other  growths. 
Saprolegnia  ferax  was  isolated  four  times,  one  of  these 
being  from  a  very  dry  situation.  Achlya  (probably  A. 
flagellata)  was  found  in  three  cultures  taken  at  the  same 
place  but  at  various  depths,  then  growing  with  Dictyuchus 
sterile,  and  possibly  once  more  parasitized  by  Olpidiopsis 
(destroyed  by  the  parasite).  A  different  species  of  Ach¬ 
lya  was  found  in  one  other  collection.  Allomyces  arbus- 
cula  was  taken  three  times.  Olpidiopsis  species  occurred 
twice.  Pythium  species  were  isolated  48  times.  Ascomy- 
cetous  and  Zygomycetous  forms  appeared  26  times  each. 
Bacteria  infected  24  cultures  but  only  a  few  cultures  were 
destroyed  by  this  form  of  life.  Even  Vorticella,  Paramoe- 
cia  and  Euglena  were  taken  a  few  times,  in  dry  to  moist 
situations.  These  animals  were  destructive  to  the  cultures 
of  fungi.  Even  some  Algae  were  found  in  fairly  dry  soil, 
in  sand  not  far  removed  from  the  shore  of  Lake  Mendota: 
Protococcus,  Desmids,  Oscillatoria,  and  Spirogyra. 

In  addition  to  the  forms  listed  above,  a  new  species  of 
fungus  was  found.  This  species  closely  resembles  the  two 
species  of  Geolegnia  mentioned  before,  (3)  in  sexula  char¬ 
acters.  On  the  other  hand  the  plant  possesses  the  sporang- 
ial  characters  of  Thraustotheca  clavata,  as  well  as  those  of 
Geolegnia  septisporangia.  This  plant  is  described  in  full  in 
the  current  issue  of  the  Journal  of  the  Elisha  Mitchell  Scien¬ 
tific  Society. 

The  following  description  of  the  new  genus,  Geolegnia  is 
taken  from  the  original  paper  (3)  : 

Geolegnia  Coker 

“Mycelium  of  very  limited  growth,  forming  a  dense, 
opaque  mat ;  hyphae  very  slender.  Sporangia  inflated  at  reg¬ 
ular  intervals  or  segmented  into  two  or  more  compartments 
(unless  very  small)  ;  spores  in  a  single  row,  very  large,  en- 
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cysting  within  the  sporangium  with  a  thick  wall  and  with¬ 
out  any  motile  stage;  escaping  by  the  decay  of  the  thin- 
walled  sporangium  and  sprouting  by  a  germ  tube.  Oogonia 
abundant,  even,  containing  a  single  eccentric  egg  that  does 
not  fill  the  cavity.  Antheridia  always  present  and  andro¬ 
gynous. 

In  regard  to  the  sporangia  and  spores  this  is  a  most  pe¬ 
culiar  genus  of  the  Sparolegniaceae  and  it  must  occupy  a 
section  of  its  own.  The  peculiar  sporangia  and  the  large 
motionless  spores  with  thick  walls  separate  at  a  consider¬ 
able  distance  all  the  other  genera.” 

Geolegnia  inflata.  Coker  and  Harvey. 

The  following  description,  with  plates,  is  taken  from  the 
Journal  of  the  Elisha  Mitchell  Society,  Vol.  Ul,  Nos.  1  and 
2,  pp.  154-155,  September,  1925 : 

Mycelium  of  great  density  and  slow  and  limited  growth,  as  not¬ 
ed  under  the  genus,  forming  after  a  few  days  a  very  dense,  quite 
opaque,  white  mat,  with  individual  threads  distinguishable  only  on 
the  margin.  Growth  on  boiled  hemp  seed  up  to  2  mm.  in  six  days, 
never  reaching  a  length  (ring  growth)  of  over  3  mm.  Hyphae 
straight,  sparingly  branched  at  first  and  then  resembling  Leptolegnia, 
2.3-16^  thick.  Primary  sporangia  formed  from  the  straight  ends  of 
the  larger  hyphae,  soon  (usually  before  abstriction)  becoming  swollen 
at  regular  intervals;  swellings  15-21^  thick;  secondary  sporangia, 
usually  shorter,  formed  immediately  below  old  ones,  on  the  same 
thread  or  from  lateral  threads  of  irregular  position.  Spores  very 
large  and  peculiar,  spherical  to  oval,  mostly  spherical,  rarely  elong¬ 
ated,  3-15  to  a  sporangium,  usually  4-6,  formed  singly  in  each  swell¬ 
ing,  14-21^  thick,  encysting  in  position  with  a  thicker  wall  than  that 
of  the  sporangium  (0.5^)  and  without  any  motile  stage,  escaping 
from  the  sporangium  by  decay  of  the  delicate  walls,  which  soon  oc¬ 
curs;  sprouting  promptly  when  brought  into  new  media.  Oogonia 
abundant,  spherical,  15-19^  thick,  with  thick  (2/*),  smooth,  unpitted 
walls,  usually  appearing  later  than  the  sporangia,  though  occasionally 
earlier,  borne  singly  and  apically  on  smaller  and  more  irregular 
branches  than  the  main  hyphae.  Eggs  one  to  each  oogonium,  13-15^,, 
eccentric,  with  one  large  lateral  oil  drop.  Antheridia,  short,  swollen, 
tuberous,  always  present,  borne  on  slender,  irregular  often  contort¬ 
ed  branches  which  are  mostly  androgynous  from  near  the  oogonia, 
rarely  diclinous. 

In  the  early  stages  the  plant  resembles  Leptolegnia,  but  is  soon  to 
the  naked  eye  distinguished  by  the  dense  mat.  The  mat  owes  its 
density  to  the  very  large  number  of  oogonial  and  antheridial  branches, 
with  many  oogonia,  and  to  the  abundant  (though  fewer)  sporangia. 


The  following  table  gives  the  distribution  for  Geolegnia  inflata  in  and  around  Madison : 
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Oogonia  first  appear  when  the  plant  is  two  or  three  days  old  and 
require  about  15  days  for  the  eggs  to  mature.  The  plant  is  hardy, 
surviving  well  through  bacterial  infections.  Spores  will  sprout  and 
grow  into  new  plants  in  the  presence  of  bacteria,  but  progress  is 
hindered  to  a  great  extent. 

The  portion  of  a  thread  which  is  to  become  a  sporangium,  normally 
straight  and  cylindrical,  becomes  swollen  at  regular  intervals,  from 
the  tip  back,  from  75/*  to  300/*,  the  protoplasm  becoming  denser  at 
these  points  and  less  dense  in  the  narrow  spaces  between  the  swell¬ 
ings.  The  swellings  become  larger,  the  protoplasm  rounds  up,  the 
small  strands  connecting  the  swellings  now  disappear,  the  rounded 
masses  become  smaller  and  shrink  away  from  the  sporangium  wall. 
The  sporangia  are  cut  off  from  the  main  hyphae  by  a  septum  formed 
usually  at  the  time  when  the  swellings  reach  full  size  and  just  prior 
to  spore  formation,  sometimes  before  swellings  occur.  After  the 
formation  of  spores  secondary  sporangia  may  be  formed  below  or  by 
lateral  branching.  Primary  sporangia  are  formed  at  the  tip  of 
nearly  every  thread  within  one  day.  Unless  transferred  to  new 
media  the  spores  in  a  dormant  state  float  around  indefinitely  in 
original  cultures. 

It  is  of  interest  to  note  that  the  spores  and  oogonia  are  usually 
about  the  same  size,  or  often  the  spores  are  larger  than  the  oogonia. 
The  spores  have  a  distinctly  clearer  central  region  as  described  in  the 
conidia  of  Pythium  species.  The  spores  sprout  on  corn  meal  agar, 
but  growth  of  mycelium  is  very  slow,  a  few  sporangia  being  formed. 
It  is  several  days  after  a  piece  of  hemp  seed  is  placed  on  a  block  of 
agar  in  water  containing  the  mycelium  that  the  hemp  will  be  obvi¬ 
ously  inoculated.  The  plant  grows  well  in  distilled  water  on  hemp 
seed,  not  so  well  on  corn,  fairly  well  on  boiled  and  unboiled  sweet 
potato  and  Irish  potato,  also  on  rye  and  a  little  growth  has  been 
noted  on  rice. 

Geolegnia  septisporangia  Coker  and  Harvey 

Plate  7 

The  following  description,  with  plate,  is  taken  from  the 
Journal  of  the  Elisha  Mitchell  Scientific  Society,  Vol.  J+l 
Nos.  1  and  2,  pp.  155-157. 

Mycelium  exactly  as  in  the  preceding  species  except  of  even  more 
limited  growth,  forming  after  a  few  days  a  dense,  opaque  mat  with 
individual  threads  distinguishable  only  at  the  edge  of  the  mat. 
Growth  on  boiled  hemp  seed  up  to  2  mm.  in  five  days,  but  never 
reaching  a  length  (ring  growth)  of  3  mm.  Primary  sporangia 
formed  at  the  ends  of  practically  all  hyphae,  these  and  later  ones 
usually  divided  into  several  cells  by  cross  partitions  after  being  cut 
off  and  just  before  the  spores  are  formed;  swollen  at  places,  but 
not  so  often  nor  so  greatly  and  regularly  as  in  the  preceding  species, 
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1 1.8- 21. 15/“  thick  and  up  to  136/*  long.  Secondary  sporangia  formed 
at  the  tips  of  lateral  branches  somewhat  as  in  Achlya.  Spores  very 
large  and  peculiar,  rarely  spherical,  mostly  oval  to  ovid  or  elongated, 
formed  in  a  single  row,  1-15  to  a  sporangium,  usually  2-5, 

11.8- 21/*  x  20.3-56.4/^,  encysting  within  the  sporangium  with  a  rather 
thick  wall  (0.9/*)  and  never  escaping  from  the  sporangium  except  by 
the  decay  of  the  walls.  On  change  of  conditions,  as  removal  to  corn 
meal  agar,  sprouting  at  once  by  a  germ  tube;  never  forming  swarm 
spores.  Oogonia  abundant,  appearing  very  suddenly  in  young  and 
old  cultures  alike  and  without  apparent  cause,  borne  singly  and 
apically  on  smaller  branches  than  the  main  hyphae;  subspherical, 
22-34/*  thick;  wall  smooth,  thin,  colorless.  Eggs  one  to  each 
oogonium,  spherical  to  slightly  oval,  20-32/*  thick,  eccentric,  with 
one  large,  lateral  oil  drop;  walls  very  thick,  2/*.  Antheridia  always 
present,  elongated  and  apically  attached  to  the  side  of  the  oogonium, 
in  all  cases  observed  borne  on  short,  irregular  androgynous  branches 
from  the  oogonial  stalk  at  a  little  distance  below  the  oogonium,  1-4 
attached  to  each  oogonium.  Emptying  of  antheridial  contents  into 
egg  observed. 

Found  twelve  times  in  two  hundred  collections:  three 
times  in  dry  soil  and  nine  times  in  medium  to  moist  soil, 
down  to  10  inches  from  soil  around  the  roots  of  such  plants 
as  water  leaf  and  chickweed  and  in  beds  of  cultivated 
flowers,  and  once  in  a  pea  field,  under  such  trees  as  hickory, 
hackberry,  ash. 

The  mycelial  mat  appears  to  the  naked  eye  like  that  of  the  pre¬ 
ceding  species,  very  dense  and  opaque  and  is  formed  in  the  same  way 
by  the  close  interlacing  of  oogonial  and  other  lateral  branches.  The 
plant  is  hardy  and  survives  ordinary  bacterial  infections  easily.  The 
spores  sprout  readily  on  agar,  even  more  quickly  and  growing  on 
agar  better  than  those  of  the  first  form.  Sprouting  spores  have  been 
found  also  in  water  cultures. 

The  young  sporangia  often  resemble  those  of  Saprolegnia  and 
Achlya  species  as  to  shape  and  in  the  possession  of  a  central  vacuole, 
but  are  very  much  smaller.  At  other  times  the  sporangia  are 
straight  and  cylindrical.  The  primary  sporangia  are  formed  at  the 
tips  of  the  hyphae,  and  are  densely  filled  with  protoplasm  just  be¬ 
fore  they  are  cut  off.  A  somewhat  elongated  central  vacuole  occurs, 
which  becomes  broken  up  into  smaller  vacuoles  as  the  spore  origins 
are  formed.  Spores  are  formed  by  the  inward  growth  of  vacuolate 
furrows,  the  spores  appearing  to  be  pinched  off  inside  the  sporangium. 
The  septum  does  not  change  either  to  convex  or  concave  inward  after 
the  spores  are  formed,  as  it  does  in  the  sporangia  of  species  of 
Saprolegnia,  Achlya,  etc.,  but  remains  in  the  same  position.  The  fre¬ 
quent  formation  of  cross  walls  in  the  sporangium  initials  after  their 
separation  from  the  hyphae  is  a  remarkable  peculiarity  that  is  found 
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in  no  other  member  of  the  family.  For  this  reason  and  also  for  the 
fact  that  the  spores  are  formed  simultaneously  in  all  the  cells  it 
would  seem  more  correct  to  call  the  resulting  row  of  cells  a  com¬ 
pound  sporangium  rather  than  a  row  of  separate  sporangia.  In 
other  water  molds  when  sporangia  occur  in  rows  the  spores  are  formed 
consecutively,  beginning  with  the  apical  and  the  oldest  one.  The 
cross  walls  are  all  much  thicker  than  the  extremely  thin  lateral  wall 
of  the  sporangium  and  they  are  usually  so  close  to  the  nearest  spore 
below  as  to  appear  much  like  a  shining  cap  on  its  distal  end. 

Oogonia  were  abundant  in  practically  all  cultures  after 
a  few  days.  They  were  like  those  of  the  Chapel  Hill  form. 

The  Wisconsin  new  species  referred  to  above,  Brevilegnia 
diclina,  has  been  described  in  full  as  a  new  genus  and  spe¬ 
cies  in  a  current  issue  of  the  Elisha  Mitchell  Journal.  Be¬ 
low  is  given  a  brief  description  of  the  plant. 

The  mycelium  forms  a  dense  opaque  mat  when  the  plant 
is  grown  on  bits  of  hemp  seed,  although  not  so  dense  as 
Geolegnia  species,  with  threads  distinguishable  only  at  the 
outer  edges,  hyphae  5.12-28/*,  broad  usually  10.24-12.8/a; 
Ring  growth  on  bits  of  hemp  seed  up  to  10  mm.  within  ten 
days.  Primary  sporangia  formed  after  one  day,  the  ma¬ 
jority  of  the  sporangia  being  long  club-shaped,  a  few  how¬ 
ever  being  broader  in  the  middle  or  below  the  middle,  in 
which  cases  the  spores  are  formed  as  in  Thraustotheca 
clavata,  or  the  sporangia  may  be  long  and  slender,  with  a 
single  row  of  spores,  in  which  case  the  spores  are  formed  as 
in  Geolegnia  septisporangia;  or  a  combination  of  the  above 
types  may  be  found;  secondary  sporangia  formed  immedi¬ 
ately  below  the  primary  or  by  proliferation  from  below; 
sometimes  intercalary;  10.24-33.28/*,  broadly  51.2-230/a  long. 
Spores  spherical  to  elongated,  10.28-12.8/a,  without  any 
swimming  stage.  Oogonia  abundant,  borne  singly  and 
apically  on  branches  smaller  than  the  main  hyphae,  usually 
within  three  days;  21-33/a,  mostly  21-25/a;  walls  smooth, 
wavy,  or  with  projections.  Eggs  one  to  each  oogonium, 
eccentric,  with  one  large  lateral  oil  droplet,  as  in  Achlya 
caroliniana  or  Geolegnia  species,  eggs  18-25/a,  mostly 
18-21/x.  Antheridia  declinous  or  may  be  androgenous. 
Fertilization  probable.  The  plant  was  found  ten  times  in 
200  collections  in  various  kinds  of  soils  from  various  places 
at  depths  from  surface  to  nine  inches,  as  per  the  following 
table : 
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Saprolegnia  ferax  was  isolated  four  times  (in  the  200 
collections)  from  different  places  at  different  times:  Once, 
at  Park  St.  pier  in  gravel  and  cinders  underlaid  by  rock, 
dry,  7-8-26.  Again  in  an  evergreen  grove  on  the  lake 
shore  (Mendota)  in  coarse  wet  sand  at  a  depth  of  two 
inches,  7-26-26.  Also  in  damp  coarse  gravel  at  the  “Wil¬ 
lows”  pier.  The  last  time  at  Picnic  Point  in  moist  beach 
gravel,  this  time  being  parasitized  by  Olpidiopsis. 

Achlya  (species  not  definitely  determined)  four  times  in 
the  200  collections,  three  times  found  with  Dictyuchus, 
given  below. 

Dictyuchus  sterile.  This  form  occurred  in  three  collec¬ 
tions  taken  from  the  same  place,  but  at  various  depths; 
surface,  2  inches,  and  6  inches,  from  wet,  coarse  sand  on 
lake  shore  beach,  7-5-26. 

Various  Pythium  species  were  found  48  times  in  the  fol¬ 
lowing  probable  proportions  of  species:  P.  deBaryanum  12 
times ;  P.  proliferum  9  times ;  and  P.  monospermum  4 
times ;  unidentified  forms  23  times.  Taken  between  6-19-26 
and  8-7-26,  from  various  kinds  of  soils,  wet  or  dry,  ordi¬ 
narily  at  depths  down  to  6  inches;  once  at  65  inches  verti¬ 
cally  from  the  face  of  an  excavation  for  a  new  building 
(about  6  inches  inward)  in  wet  clay-sandy-loam. 

Allomyces  arbuscula.  Taken  three  times:  (1)  in  sandy 
loam  at  surface  of  ground,  slightly  moist,  N.  W.  corner 
Biology  Building,  under  Lilac,  6-30-26;  (2)  with  Saproleg- 
nia  ferax  in  coarse  damp  gravel  at  “Willows”  pier,  7-28-26 ; 
(3)  in  moist  sandy  soil  at  a  depth  of  7  inches  in  sunflower 
bed  at  the  south  side  of  the  biology  greenhouse,  8-7-26. 

Olpidiopsis  (probably  O.  saprolegniaeae) .  Once  in  black 
loam  (humus) ,  slightly  damp,  campus  grove,  lake  front,  this 
time  parasitizing  Achlya.  Again  from  Picnic  Point  with 
Saprolegnia  ferax. 

Note: — In  order  to  determine  that  the  water  used  in  the  culture 
of  these  plants  had  no  spores  from  which  molds  could  be  produced, 
ten  collections,  481-490,  were  made  in  two  series  (parallel).  One 
set  being  autoclaved  before  the  placing  of  substrata  and  the  other  se¬ 
ries  being  cultured  without  autoclaving.  The  one  series,  when  steril¬ 
ized  and  hemp  placed  thereon  and  regular  methods  followed  out,  not  a 
sign  of  growth  of  any  form  of  life  was  noticed.  On  the  other  hand, 
growth  was  noticed  in  practically  every  culture  in  which  the  dirt 
had  not  been  sterilized.  The  following  table  presents  the  variety  of 
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growths  identified  in  the  unautoclaved  dirt:  481,  Geolegnia  inflata 
and  Ascomycetous  forms;  482,  G.  Septisporangia  and  Ascomycetous 
forms;  483;  G.  inflata;  484,  Bacteria  infected  growths.  485,  As¬ 
comycetous  growths  dominant;  486  Ascomycetes;  487,  Saprolegnia 
ferax;  488,  Bacteria  infected;  489,  Pythium  proliferum;  490,  P.  pro - 
lifer um  and  Ascomycetous  forms. 

Although  this  paper  is  primarily  concerned  with  the 
Saprolegniaceae,  mention  is  made  of  the  other  forms  of  life 
when  found,  such  as  the  Pythiums,  Ascomycetes,  and  Zygo¬ 
mycetes,  as  noted  above,  the  idea  being  held  in  mind  to  find 
whether  these  forms,  together  with  the  true  water-molds, 
have  any  relation  to  one  another  in  their  distribution. 

The  writer  is  now  making  collections  of  soils  around  and 
near  Shawnee,  Oklahoma,  with  the  hope  that  many  more 
of  the  established  species  may  be  found,  as  well  as  other 
new  forms.  The  task  at  present  seems  to  bid  success. 
In  the  first  ten  collections  made,  Saprolegnia  and  Achyla 
species  were  found  in  about  half  the  collections.  Geolegnia 
inflata  has  been  found  five  times  in  the  ten  samples.  Also 
the  new  Wisconsin  species,  Brevilegnia  diclina,  has  been 
found  four  times  in  the  ten  samples. 

Baptist  University, 

Shawnee,  Oklahoma. 
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PLATE  4 
Geolegnia  inflata 

Microphotograph  of  a  portion  of  the  plant  on  hemp  seed,  to  show 
sporangia.  X  37.  (Below)  Microphotograph  to  show  the  relation 
of  the  oogonia  to  the  hyphae  and  sporangia.  X  123. 

PLATE  5 
Geolegnia  inflata 

Figs.  1-6.  Various  stages  in  the  development  of  the  sporangia. 
X  450. 

Fig.  7.  Mature  sporangium.  X  450. 

Fig.  8.  Sprouting  spore.  X  450. 

Fig.  9.  Habit  sketch  to  show  the  branching,  oogonia,  and  spor¬ 
angia.  X  60. 

Fig.  10.  Spore.  X  975. 

PLATE  6 
Geolegnia  inflata 

Figs.  1-4.  Various  stages  in  the  development  of  the  oogonia. 
X  950. 

Fig.  5.  Portion  of  plant  to  show  the  relation  of  the  sexual  bodies 
to  the  sporangia.  X  640. 

Fig.  6.  Portion  of  the  plant  to  show  relation  of  oogonium  to 
hypha.  X  950. 

PLATE  7 

Geolegnia  septisporangia 

Figs.  1-5.  Stages  in  the  development  of  the  sporangia.  X  450. 

Figs.  6-9.  Stages  in  the  development  of  the  oogonia.  X  950. 

Fig.  10.  Portion  of  plant  to  show  the  relation  of  a  sporangium 
and  an  oogonium.  X  450. 

Fig.  11.  Habit  sketch  of  the  plant  to  show  sympodial  branching. 
X  250. 

Fig.  12.  Spore.  X  975. 
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CYTOLOGICAL  STUDIES  OF  SOME  OF  THE  SHORT- 
CYCLED  RUSTS 


Ruth  I.  Walker 
Introduction 

Poirault  and  Raciborski  (13)  in  1895  and  Sappin-Trouffy 
(14)  in  1896  were  among  the  first  authors  to  give  definite 
information  concerning  the  condition  of  the  nuclei  in  the 
Uredinales.  As  a  result  of  their  investigations,  it  was 
found  that  the  young  teleutospore  is  binucleate  but  that  be¬ 
fore  maturity  the  nuclei  fuse.  Upon  germination  of  the 
teleutospore  a  four-celled  basidium  is  formed,  each  cell  of 
which  produces  a  uninucleate  basidiospore.  Previous  to 
spore  formation,  the  fusion  nucleus  of  the  promycelium  un¬ 
dergoes  meiosis.  The  mycelium  arising  from  these  spores 
remains  uninucleate  until  just  before  formation  of  the 
aecidiospore.  From  this  mycelium  a  second  type  of  spore, 
the  spermatium,  may  be  formed.  According  to  Sappin- 
Trouffy,  the  binucleate  condition  arises  by  a  nuclear  divi¬ 
sion  which  is  not  followed  by  a  cell  division.  It  was  soon 
found,  however,  that  such  a  condition  does  not  occur  in  all 
rusts. 

Blackman  and  Fraser  (3),  making  a  careful  study  of 
Puccinia  malvacearum  Mont.,  a  lepto-form,  found  that  the 
uninucleate  vegetative  mycelium  gives  rise  to  a  sorus  with 
binucleate  hyphae.  From  special  cells  of  these  hyphae  the 
teleutospores  originate.  Cases  were  noted  by  them  in 
which  the  hyphae  and  teleutospores  are  trinudeate.  They 
are  unable  to  conclude  just  how  this  change  from  the  uni¬ 
nucleate  to  the  bi-  or  trinudeate  condition  was  brought 
about.  In  Puccinia  poarum  Niels.,  a  heteroecious  form, 
they  find  nuclear  migrations  in  the  aecidium  and  trinudeate 
teleutospores  in  the  mature  teleutosorus.  From  the  simi¬ 
larity  of  trinudeate  teleutospores  in  Puccinia  malvacearum 
and  Puccinia  poarum ,  they  conclude  that  the  method  by 
which  the  binucleate  condition  is  brought  about  in  the 
aecidium  and  in  the  young  teleutosorus  may  be  similar.  In 
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micro  forms,  Puccinia  adoxae  D.  C.  and  Uromyces  scillarum 
Wint.,  they  find  that  both  the  vegetative  mycelium  and  the 
young  teleutosori  are  binucleate.  In  a  third  form,  Uro¬ 
myces  ficariae  Lev.,  the  mycelium  appears  to  be  predom¬ 
inantly  uninucleate,  with  the  exception  of  that  at  the  base 
of  the  teleutosorus,  which  is  binucleate.  The  origin  of  this 
binucleate  condition  is  assumed  to  be  similar  to  that  of 
Puccinia  malvacearum,  i.  e.,  by  nuclear  migrations  or  cell 
fusions  between  cells  at  the  base  of  the  young  teleutosorus 
in  the  case  of  Uromyces  ficariae,  and  between  the  vegetative 
cells  at  some  time  early  in  the  life  history  of  the  mycelium 
in  Puccinia  adoxae  and  Uromyces  scillarum. 

Olive  (11)  in  studying  the  micro  form  Puccinia  trans- 
f ormans,  discovers  that  the  binucleate  condition  is  brought 
about  by  the  absorption  of  the  walls  of  two  adjacent  cells 
which  are  in  contact.  These  cells  were  either  in  a  vertical 
or  a  horizontal  position.  From  these  fusion  cells  the 
teleutospores  develop.  In  a  later  paper  Olive  (12)  states 
that  there  are  two  types  of  short-cycled  rusts  with  reference 
to  the  time  at  which  the  binucleate  condition  is  brought 
about.  In  one  type,  the  binculeate  condition  originates  at 
the  base  of  the  young  teleutosorus,  examples  of  this  being 
Puccinia  elegans  Schroet.,  P.  asteris  Schw.,  and  P.  malva¬ 
cearum  Mont. ;  in  a  second  type  the  binucleate  condition 
originates  at  some  indefinite  point  earlier  in  the  life  history 
of  the  vegetative  mycelium.  Except  in  one  species,  Puc¬ 
cinia  elegans,  in  which  the  sexual  fusions  have  been  studied, 
the  method  of  the  initiation  of  the  binucleate  condition  is 
problematical.  Uromyces  rudbeckiae  Arth.  and  Holw.  is 
an  exception  to  the  preceding  forms  in  as  much  as  all  of 
the  cells  of  the  mycelium  are  uninucleate.  Werth  and  Lud¬ 
wigs  (16),  in  1912,  working  on  Puccinia  malvacearum, 
found,  however,  that  cell  fusions  occur  between  uninucleate 
cells  of  unequal  size  and  that  the  nucleus  of  the  smaller 
migrates  to  the  larger  cell. 

Kursanov  (8)  finds  that  Uromyces  laevis  Kornicke  is 
characterized  by  a  uninucleate  vegetative  mycelium  which 
becomes  binucleate  at  the  base  of  the  sorus.  Both  teleuto¬ 
sori  and  spermogones  were  borne  on  the  lower  surface  of 
the  leaf.  Puccinia  ficariae,  which  had  been  previously  ex¬ 
amined  by  Sappin-Trouffy  (14)  in  1896,  Blackman  (2)  in 
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1906,  and  Moreau  (10)  in  1914  was  found  by  Kursanov  to 
be  characterized  by  a  mycelium  predominately  binucleate. 
Examination  of  P.  asarina  by  Kursanov  showed  that  early 
in  its  life  history  the  mycelium  was  uninucleate  but  later 
binucleate.  The  entire  mycelium  of  two  other  short-cycled 
forms,  Puccinia  fergussonii  B.  and  Br.,  and  Uromyces  ga- 
geae  Beck.,  appeared  to  be  binucleate.  Spermogones  are 
not  developed. 

Further  study  of  Puccinia  malvacearum  by  Lindfors  (9) 
showed  that  cell  fusions  occurred  early  between  cells  of 
young  teleutosorus,  and  that  often  the  binucleate  cells  are 
separated  by  sterile  cells.  Similarly  cell  fusions  were 
found  by  Lindfors  in  Tranzschelia  fusca  (Pers.)  Diet. 
However,  if  the  cells  are  in  contact  with  each  other,  nuclear 
migrations  occur  through  a  small  pore.  Puccinia  morthieri 
Koern.,  which  had  previously  been  described  by  Fischer 
as  having  a  uninucleate  mycelium,  was  found  by  Lindfors 
to  have  binucleate  cells,  which  arise  by  cell  fusions.  The 
results  of  his  study  on  Chrysomyxa  abietis  (Wallr.)  Ung. 
are  identical  with  those  of  Kursanov,  the  binucleate  condi¬ 
tion  resulting  from  the  absorption  of  the  cell  wall  between 
two  adjacent  cells. 

In  Puccinia  arenariae  (Schum.)  Wint.,  cell  fusions  did 
not  occur  in  the  sorus,  the  mycelium  being  already  bi¬ 
nucleate.  A  study  of  germinating  teleutospores  showed 
that  the  fusion  nucleus  undergoes  two  divisions  which  are 
followed  by  only  one  cell  division,  thus  forming  a  two-celled 
binucleate  basidium.  Supposedly  two  nuclei  enter  each 
basidiospore,  and  the  mycelium  resulting  is  binucleate. 
Puccinia  albulensis  Magn.,  P.  epilobii  DC.,  P.  gig  ant  ea 
Karst.,  P.  holboelli  Hornern.,  P.  saxifragae  Schlecht.,  and 
Uromyces  solidaginis  (Sommf.)  Nieszl.  show  binucleate 
“vegetative  mycelium”  before  sorus  formation,  which  means 
that  this  condition  must  have  developed  early.  Just  how 
it  came  about  is  problematical.  In  Puccinia  epilobii  three 
nuclei  are  often  found  in  the  cell  which  is  to  form  the 
teleutospore. 

Cell  fusions  have  also  been  described  by  Dodge  (7)  for 
Gallowaya  pinicola  Arth.  These  fusions  appear  to  occur 
readily  between  the  second  or  third  cell  from  the  outer  end 
of  the  chains,  just  after  the  epidermis  is  ruptured. 


570  Wisconsin  Academy  of  Sciences ,  Arts ,  and  Letters . 

From  the  literature  one  can  see  that  the  short-cycled 
rusts  are  characterized  by  a  uni-  or  binucleate  vegetative 
mycelium  which  gives  rise  to  the  binucleate  teleutospore. 
Studies  were  made  of  Puccinia  asteris  Schw.,  P.  crypto¬ 
taeniae  Peck.,  P.  xanthii  Schw.,  P.  waldsteiniae  M.  A.  Curt., 
and  P.  fusca  (Pers.)  Relh.  by  the  author,  with  the  end  in 
view  of  determining  in  each  case  whether  the  mycelium  is 
uninucleate  or  binucleate,  and  if  binucleate,  how  this  con¬ 
dition  arises. 

Material  and  Methods 

The  material  for  these  studies  was  collected  by  Professor 
E.  M.  Gilbert  and  Dr.  J.  J.  Davis  in  various  localities  in 
northern  Wisconsin  in  the  seasons  of  1921  to  1925  inclusive. 
Flemmings’  medium  and  alcohol  formal  acetic  solutions 
were  used  for  fixation.  Sections  were  cut  from  3  to  25 ^ 
thick  and  stained  with  Flemming’s  triple  stain  or  with 
Heidenhain’s  iron-alum  haematoxylin,  with  counter  stains 
of  erythrosin,  light  green,  and  orange  G.  Iron-alum 
haematoxylin  with  erythrosin  gave  the  best  results. 

Observations 
Puccinia  asteris  Schw. 

Material  of  Puccinia  asteris,  a  micro-form  growing  on 
Asteris  macrophyllus,  showed  that  the  mycelium  is  made 
up  of  cells  varying  in  size  and  in  the  number  of  nuclei. 
The  vegetative  mycelium  is  much  branched  and  not  only 
ramifies  throughout  the  intercellular  spaces  of  the  leaf,  but 
also  penetrates  the  cells  of  the  leaf  (PL  8,  fig.  2) ,  forming 
on  the  under  surface  a  large,  broad,  flat  sorus  with  no 
peridium. 

Olive  (11),  working  on  Puccinia  asteris,  found  that  the 
binucleate  condition  arises  at  the  base  of  the  sorus.  In 
very  young  material,  from  which  the  present  study  was 
made,  hyphae  with  long  binucleate  cells  were  found  in  the 
intercellular  spaces  of  the  leaf  some  distance  from  the 
sorus  (fig.  1) .  Associated  with  these  binucleate  cells  are 
short  uninucleate  cells  with  large  elongated  nuclei  and 
dense  cytoplasm  (fig.  4) .  Smaller  binucleate  cells  with 
their  nuclei  about  half  the  size  of  those  of  the  uninucleate 
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cells  are  also  visible  in  the  intercellular  spaces  (fig.  3).  It 
seems  probable  that  the  smaller  nuclei  may  have  resulted 
from  the  division  of  the  larger  nuclei  without  being  fol¬ 
lowed  by  cell  division.  In  addition,  uninucleate  cells,  about 
half  the  size  of  the  binucleate  cells,  are  also  present  (fig.  6) . 
This  would  seem  to  indicate  that  in  such  a  case  cell  division 
has  followed  nuclear  division.  Instances  were  observed  in 
which  the  nuclei  of  the  binucleate  cells  were  undergoing 
nuclear  division  (fig.  9),  and  if  this  is  followed  by  cell  divi¬ 
sion,  the  daughter  cells  will  be  binucleate. 

The  cells  at  the  base  of  the  sorus  are  shorter  and  wider 
than  those  found  in  the  intercellular  spaces.  No  cell  fu¬ 
sions  were  seen  to  occur  between  the  cells  at  the  base  of 
the  sorus,  the  cells  being  already  binucleate.  By  nuclear 
and  cell  division  these  cells  form  the  binucleate  basal  cells, 
which  in  turn  by  a  series  of  nuclear  and  cell  divisions 
give  rise  to  the  teleutospores.  In  mature  sori  three,-  four-, 
and  five-nucleate  cells  were  not  infrequently  observed 
among  the  cells  at  the  base  of  the  sorus  (figs.  7,  8)  which 
in  this  instance  seems  to  indicate  that  nuclear  division  is 
not  always  followed  by  cell  division.  This  irregularity 
makes  it  seem  more  probable  that  the  binucleate  condition 
may  arise  in  a  vegetative  manner  as  claimed  by  Dodge  and 
Kursanov.  Dodge  (6)  found  in  a  preparation  of  a  uni¬ 
nucleate  aecidial  sorus  of  Caeoma  nitens  on  blackberry, 
that  chains  of  two  nucleate  spores  and  interstitial  cells  are 
adjacent  to  chains  of  uninucleate  spores  (PI.  2,  D).  Cell 
fusions  are  not  present  in  the  sorus.  He  believes  that  it 
is  not  impossible  that  the  binucleate  spore  arose  by  nuclear 
division.  Kursanov  (8)  reports  a  similar  condition  for 
Aecidium  leucospermum.  His  opinion  is  that  the  nucleus 
of  the  original  basal  cell  simply  divides  and  that  a  succes¬ 
sion  of  binucleate  cells  are  cut  off. 

Puccinia  cryptotaeniae  Peck. 

Sections  of  leaves  of  Cryptotaenia  sp.  infected  with  Puc¬ 
cinia  cryptotaeniae  upon  examination  show  that  there  is 
little  branching  of  the  mycelium  previous  to  the  formation 
of  the  teleutosorus  which  differentiates  very  early.  The 
hyphae  push  out  between  the  spongy  cells  directly  below 
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the  epidermis,  forming  a  compact  mass,  the  young  teleuto- 
sorus.  With  the  growth  of  the  hyphae,  the  epidermis  is 
stretched,  pushed  out,  and  ruptured.  Soon  after  the  epi¬ 
dermis  is  ruptured,  the  hyphae  at  the  periphery  of  the 
sorus  branch  profusely,  forming  a  peridial-like  layer  com¬ 
posed  of  uninucleate  cells  (PI.  2,  fig.  21).  At  maturity  the 
sorus  is  cup-shaped  and  is  imbedded  in  the  leaf,  due  to  the 
formation  of  the  sorus  primordium  deep  within  the  leaf. 
In  some  instances  the  sorus  appears  to  extend  almost 
through  the  entire  leaf.  The  teleutosori  may  occur  on 
either  side  of  the  leaf  and  may  be  found  in  all  stages  of  de¬ 
velopment. 

Very  early  in  the  development  of  the  young  sorus,  even 
before  the  epidermis  is  ruptured,  the  mycelium  is  both  uni- 
and  binucleate.  The  binucleate  condition  can  be  accounted 
for  in  part  by  the  fact  that  the  binucleate  hyphae  of  the 
young  sorus  can  be  traced  to  a  nearby  mature  sorus.  Nu¬ 
clear  migrations  between  two  adjacent  cells  at  the  base  of 
the  sorus  (fig.  18)  as  described  by  Blackman  (2)  for  Phrag- 
midium  violaceum  are  rare.  Peculiar  cell  fusions  are 
found  in  which  the  lower  portion  of  the  cell  walls  of  two 
erect  adjacent  cells  are  partially  absorbed  (figs.  17,  19). 
Since  these  seem  to  have  arisen  from  binucleate  basal  cells, 
the  significance  of  such  fusions  is  unknown.  From  my  ob¬ 
servations  the  cells  of  the  hyphae  forming  the  peridium  re¬ 
main  uninucleate  by  means  of  nuclear  and  cell  divisions. 

Examination  of  cross  sections  of  petioles  show  that  there 
is  an  abundance  of  vegetative  hyphae.  These  branch 
abundantly  and  vary  in  respect  to  the  size  of  the  cells  and 
number  of  nuclei.  Some  of  the  cells  contain  a  single  nu¬ 
cleus,  others  two  nuclei.  In  still  other  cells  nuclei  may  be 
found  in  the  process  of  division.  The  mycelium  branches 
profusely  through  the  intercellular  spaces  of  the  petiole, 
forming  more  or  less  of  a  network.  When  an  apical  cell  of 
a  hypha  comes  in  contact  with  a  host  cell  a  short  terminal 
uninucleate  cell,  the  haustorium,  is  formed  by  nuclear  and 
cell  division.  This  cell,  after  penetrating  the  host  cell,  in 
creases  in  size  and  becomes  ovoid  in  shape.  From  my  ob¬ 
servations  the  haustoria  are  always  uninucleate,  although 
both  uninucleate  and  binucleate  vegetative  hyphae  are  pres¬ 
ent  (fig.  22).  As  the  vegetative  mycelium  is  apparently 
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uninucleate  in  the  beginning,  it  is  to  be  expected  that  the 
haustoria  would  be  uninucleate  rather  than  binucleate  as 
described  by  Allen  (1)  and  by  Smith  (15). 

Numerous  sori  are  found,  some  being  formed  internally 
in  the  large  intercellular  spaces  of  the  petiole.  The  nuclei 
of  uninucleate  cells  which  are  about  to  undergo  division 
take  up  a  central  position  in  the  cell.  The  nuclear  mem¬ 
brane  disappears  and  the  chromatin  material  may  at  times 
become  an  irregular  deeply-staining  mass  (fig.  14).  More 
often  the  chromatin  assumes  a  dumb-bell  shape  (fig.  12), 
which  pulls  out  eventually  into  two  pear-shaped  bodies 
forming  the  two  nuclei.  In  adjacent  cells  there  are  nuclei 
which,  according  to  their  size,  would  lead  one  to  conclude 
that  they  are  the  daughter  nuclei  of  a  recent  nuclear  divi¬ 
sion  (fig.  13) . 

Conjugate  division  also  frequently  occurs,  followed  by 
cell  division.  Just  previous  to  conjugate  division  the  nu¬ 
clei  line  up  side  by  side  at  right  angles  to  the  long  axis  of 
the  cell.  Following  cell  division  the  nuclei  migrate  to  a 
more  central  position  in  each  daughter  cell,  usually  lying 
parallel  to  the  long  axis  of  the  cell,  and  remain  thus  until 
ready  to  undergo  division  again  (fig.  15).  Flask-shaped 
spermogonia  are  rare  and  occur  on  the  lower  surface  of  the 
leaf. 

Puccinia  xanthii  Schw. 

Very  young  material  of  this  species  was  found  growing 
on  Xanthii  sp.  In  sections  of  leaves  showing  young  sori, 
the  uninucleate  hyphae  grow  parallel  to  the  palisade  cells 
near  a  stomatal  opening  (PI.  3,  fig.  23).  Even  before  the 
epidermis  is  ruptured  binucleate  cells  arise  by  an  absorp¬ 
tion  of  the  walls  of  two  adjacent  uninucleate  cells  (fig.  23). 
The  fusing  cells  are  not  regularly  in  rows,  although  in  most 
instances  observed  they  are  the  terminal  cells  of  the  hyphae. 
With  the  disappearance  of  the  walls  of  the  adjacent  cells 
the  nuclei  take  up  a  central  position.  They  are  character¬ 
ized  by  a  well  marked  nucleolus  and  chromatin  network. 
The  latter  is  not  visible  unless  very  densely  stained.  The 
cell  enlarges  and  the  nuclei  prepare  for  division.  With  the 
disappearance  of  the  nuclear  membranes,  the  chromatin  of 
each  nucleus  assumes  a  dumb-bell  shape  which  pulls  out 
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into  two  pear-like  bodies.  Cell  division  follows.  These  bi- 
nucleate  cells  which  are  cut  off  from  the  basal  cells  may  act 
as  buffer  cells  against  the  epidermis  (fig.  24).  The  cyto¬ 
plasm  of  the  buffer  cells  becomes  vacuolate  and  the  nuclei 
soon  disintegrate.  With  the  growth  of  the  basal  cells  fol¬ 
lowed  by  the  formation  of  other  binucleate  cells,  the  buffer 
effect  is  increased,  and  the  epidermis  is  finally  ruptured. 
It  is  not  improbable  that  single  uninucleate  cells  may  act 
as  buffers  before  cell  fusions  occur,  although  in  the  material 
from  which  the  present  study  was  made  not  a  single  in¬ 
stance  of  such  a  cell  was  observed.  At  maturity  the  sori 
are  broad  and  flat.  Trinucleate  cells  are  very  frequently 
visible  (fig.  25).  Since  triple  cell  fusions  are  not  found,  it 
seems  logical  to  assume  that  in  such  a  case  this  trinucleate 
condition  arises  in  a  vegetative  manner  i.  e.,  by  nuclear  di¬ 
visions  which  are  not  followed  by  cell  divisions,  as  previ¬ 
ously  described  for  Puccinia  asteris.  The  nuclei  of  these 
trinucleate  cells  undergo  division  (fig.  26)  by  pulling  out 
into  six  pear-shaped  masses  similar  to  those  found  in  the 
cells  which  are  to  form  the  teleutospores  of  Puccinia  fusca. 

Puccinia  fusca  (Pers.)  Relb. 

The  material  of  Puccinia  fusca  on  Anenome  sp.  showed 
all  stages  of  development,  from  distinctly  uninucleate  vege¬ 
tative  mycelium  to  fully-formed  binucleate  teleutospores. 
The  mycelium  is  much  branched,  and  is  both  inter-  and  in- 
tra-cellular.  In  sections  of  leaves  showing  young  sori,  the 
hyphae  are  in  regular  rows  at  right  angles  to  the  epidermis, 
forming  a  compact  mass  beneath  the  epidermis.  These 
may  occur  on  either  side  of  the  leaf,  although  they  are 
usually  found  on  the  lower  surface  of  the  leaf.  The  cells 
of  the  intercellular  vegetative  hyphae  are  long  and  possess 
a  single  elongated  nucleus  with  chromatin  net-work,  nu- 
cleole,  and  nuclear  membrane.  These  are  often  seen  in 
preparation  for  division  with  the  nucleoli  lying  free  in  the 
cytoplasm  (fig.  29).  The  cells  at  the  base  of  the  sorus  are 
shorter  and  thicker  than  those  found  in  the  intercellular 
spaces  and  at  first  contain  a  single  spherical  nucleus  with 
one  or  more  nucleoli.  Later  the  nucleus  becomes  ovoid  in 
shape  and  the  chromatin  condenses  to  one  side  of  the  nu- 
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cleus,  usually  opposite  that  of  the  nucleolus  (fig.  34) .  With 
the  disappearance  of  the  nuclear  membrane  the  nucleolus 
comes  to  lie  free  in  the  cytoplasm  (fig.  31) .  The  chromatin 
material  undergoes  division,  forming  the  binculeate  basal 
cell  (fig.  33) .  Occasionally  cell  fusions  occur  in  which  the 
wall  between  adjacent  cells  disappears  (fig.  32)  such  as  de¬ 
scribed  by  Lindfors  (9;  Taf.  Ill,  fig.  24).  This  change 
from  a  uninucleate  to  a  binucleate  condition  takes  place  at 
several  different  points  in  the  sorus  and  not  once  for  all,  as 
is  indicated  by  the  fact  that  the  hyphae  of  the  middle  of  the 
sorus  are  more  mature  than  those  toward  the  periphery. 

From  these  binucleate  basal  cells  teleutospores  develop. 
The  young  teleutospore  appears  first  as  an  elongated  bi¬ 
nucleate  cylindrical  outgrowth  from  the  basal  cell  (fig.  27) . 
The  paired  nuclei  soon  undergo  two  divisions,  the  first  divi¬ 
sion  cutting  off  a  stalk  cell  and  a  terminal  cell.  In  the  sec¬ 
ond  division  the  upper  cell  divides  to  form  the  two  cells  of 
the  teleutospore.  The  stalk  cell  becomes  very  long  and 
large  vacuoles  appear  at  both  ends  of  the  cell.  The  nuclei 
are  left  imbedded  in  a  dense  mass  of  cytoplasm  which  gives 
the  cells  a  plasmolyzed  appearance  (fig.  28).  Occasionally 
the  basal  cell  may  produce  a  second  cell  between  itself  and 
the  stalk  cell  (fig.  30).  From  my  observations,  these  cells 
did  not  develop  further.  Accompanying  the  growth  of  the 
stalk  cell,  the  two  cells  of  the  teleutospore  increase  in  size, 
become  more  globular,  especially  the  upper  one,  and  the 
walls  thicken  irregularly  with  large  wart-like  projections. 
Spermogonia  were  found  on  the  under  surface  of  the  leaf. 
They  are  typical  flask-shaped  structures  and  appear  to 
originate  from  uninucleate  mycelial  cells  similar  to  those 
which  give  rise  to  the  uninucleate  basal  cells.  From  these 
cells  arise  the  hyphae  which  by  nuclear  and  cell  division 
form  the  spermatia.  At  maturity,  the  spermatia  are  small, 
uninucleate  cells,  with  a  large,  dense  nucleus  and  a  very 
small  amount  of  cytoplasm. 

Nuclear  Phenomena  in  Puccinia  fusca  (Pers.)  Relh. 

The  two  nuclei  of  the  cell  which  is  to  form  the  teleuto¬ 
spore  are  seen  lying  side  by  side  parallel  to  the  long  axis 
of  the  cell  (fig.  35).  The  nuclei  are  completely  organized 
with  membrane,  chromatin  net-work  and  nucleolus.  The 
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chromatin  resembles  a  coarse  network,  and  at  this  stage  it 
is  very  dense  and  appears  to  have  accumulated  at  one  side 
of  the  nucleus  opposite  the  nucleolus  (fig.  36).  As  the  nu¬ 
clear  membranes  disappear  near  the  nucleoli,  the  nucleoli 
are  left  free  in  the  cytoplasm.  As  development  proceeds, 
the  chromatin  masses  become  irregular  and  roughly  star¬ 
shaped  (fig.  37),  similar  to  those  described  by  Blackman 
for  Phragmidium  violaceum.  In  preparation  for  nuclear 
division  the  chromatin  nearest  the  basal  portion  of  the  cell 
takes  a  position  near  the  second  chromatin  mass  which  oc¬ 
cupies  a  more  or  less  central  position  in  the  cell  (fig.  38). 
In  the  meantime  the  nucleoli  have  migrated  into  the  cyto¬ 
plasm  at  some  distance  from  the  chromatin  masses. 

Olive  (11)  in  his  researches  on  Triphragmium  ulmariae 
finds  that  the  process  of  nuclear  division  is  essentially  the 
same  in  all  types  of  cells,  binucleate  or  uninucleate,  being 
a  mitotic  process.  Each  nucleus  during  conjugate  division 
acts  entirely  independent  of  its  associated  nucleus.  Nu¬ 
clear  division  occurs  by  the  “aid  of  a  centrosome,,  which  is 
located  on  the  nuclear  membrane  and  which  in  some  forms 
persists  in  the  resting  stages  as  a  distinct  “point  of  polariza¬ 
tion”  of  the  nuclear  content.  Soon  the  nuclear  membrane 
breaks  down,  and  the  central  spindle  becomes  a  strongly 
developed  structure  apparently  of  dense  filamentous  nature 
which  stretches  between  the  two  diverging  centrosomes. 
In  conjugate  division  the  two  spindles  remain  separate  and 
distinct.  Lindfors  (9),  in  his  studies  on  Melampsora  reti¬ 
cula,  also  finds  that  a  spindle  is  formed  between  two  darkly- 
stained  centrosomes  which  were  not  seen  before  nuclear  di¬ 
vision  and  which  are  unusually  small.  The  spindle  repre¬ 
sents  a  dense  homogenous  cytoplasmic  structure  in  which 
no  fibers  are  present.  From  my  observations  of  the  mate¬ 
rial  of  this  study,  neither  centrosomes  are  present  nor  is 
a  definite  well-organized  spindle  visible.  The  chromatin 
elongates  into  two  dumb-bell-shaped  masses  which  pull  out 
into  pear-shaped  bodies  as  they  approach  the  poles  (figs.  39, 
40,  41) .  As  these  bodies  become  further  and  further  apart, 
the  threads  connecting  them  become  indistinguishable  in 
the  cytoplasm.  These  thread-like  fibers  might  be  consid¬ 
ered  a  rudimentary  spindle.  The  pear-shaped  bodies  re¬ 
main  as  distinct  units,  two  to  each  end  of  the  cell.  Figure 
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43  shows  an  instance  where  three  nuclei  have  divided,  and 
-  three  pear-shaped  masses  are  present  at  each  end  of  the 
cell.  It  was  the  appearance  of  a  similar  pear-like  chro¬ 
matin  mass  which  led  Poriault  and  Raciborski  (13)  to  be¬ 
lieve  that  such  a  chromatin  mass  represented  a  single 
chromosome,  while  Sappin-Trouffy  (14),  observing  two 
such  masses,  concluded  that  the  nuclei  in  Uredineae  possess 
two  chromosomes.  Blackman  (2),  however,  in  studying 
nuclear  division  in  the  promycelium  of  Gymno sporangium 
clavariaeforme  found  that  there  are  at  least  ten  chromatin 
masses  which  he  called  chromosomes.  These  are  aggre¬ 
gated  into  two  distinct  chromatin  groups  as  they  begin  to 
migrate  towards  the  poles.  Olive  (11)  reports  eight 
chromosomes  for  Triphragmium  ulmariae.  Lindfors  (9) 
also  reports  eight  for  Puccinia  arenariae  and  Colley  (5)  re¬ 
ports  a  possible  eight  for  Cronartium  rihicola.  From  my 
observations  it  seems  hardly  probable  that  these  bodies  as 
shown  in  figures  41  and  43  are  chromosomes  but  rather  that 
they  are  undifferentiated  chromatin  masses.  After  reach¬ 
ing  the  poles  these  pear-like  bodies  assume  the  typical 
spherical  shape  of  the  nuclei  (fig.  42).  The  “cast  out” 
nucleoli,  which  have  persisted  in  the  cytoplasm  up  to  this 
time,  slowly  becoming  less  dense  and  often  decreasing  in 
size,  finally  disappear.  The  cytoplasm  assumes  a  more 
vacuolate  character,  with  the  exception  of  that  remaining 
in  the  equatorial  region  of  the  cell.  Cell  division  follows 
and  the  nuclei  which  have  been  in  opposite  ends  of  cells 
take  up  a  more  central  position  in  each  of  the  cells.  These 
are  very  dense  and  contain  a  single  nucleolus.  With  the 
growth  and  maturity  of  the  teleutospore  the  two  nuclei  of 
each  cell  come  to  lie  close  together,  the  nuclear  membranes 
disappear  and  the  two  daughter  nuclei  reorganize  into  the 
fusion  nucleus  of  the  maturing  teleutospore. 

Discussion 

From  the  results  of  Kursanov  (8),  Lindfors  (9),  Dodge 
(6  and  7),  and  others,  and  from  the  foregoing  results  it 
can  be  seen  that  the  binucleate  condition  of  the  short-cycled 
rusts  may  arise  in  a  variety  of  ways  and  in  a  different 
manner  in  the  same  species.  According  to  H.  S.  Jackson, 
in  an  unpublished  paper,  this  may  be  entirely  possible.  He 
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believes  that  the  short-cycled  rusts  have  probably  not  all 
originated  in  one  manner.  A  large  majority  of  the  micro 
forms  of  Puccinia  and  Uromyces  may  have  been  derived  di¬ 
rectly  from  the  aecidium  of  heteroecious  eu  species.  One 
would  expect  to  find  in  such  forms  a  uninucleate  primor- 
dium,  which  would  produce  teleutospores  instead  of  aecidio- 
spores.  Of  the  forms  studied  above,  Puccinia  crypto¬ 
taeniae,  with  its  aecidial-like  sorus  and  its  binucleate  con¬ 
dition  arising  by  nuclear  migration  and  cell  fusion,  might 
possibly  be  an  example  of  this  type. 

If,  however,  a  short-cycled  rust  has  not  been  recently 
derived  from  the  aecidium,  then  it  may  have  lost  the 
aecidial-like  characters.  Puccinia  asteris,  with  its  large 
sorus  and  binucleate  mycelium  arising  in  a  vegetative  man¬ 
ner,  seems  to  be  characteristic  of  such  a  type. 

Other  micro-forms  may  have  been  derived  from  autoe- 
cious  species  not  directly  from  the  aecidium,  but  rather  by 
passing  first  into  a  brachy-form  and  finally  into  a  micro¬ 
form.  Such  species  would  be  characterized  by  a  flat,  open 
type  of  sorus  and  with  binucleate  mycelium.  Still  other 
micro  forms  may  be  derived  from  an  autoecious  species 
in  a  manner  similar  to  those  which  have  been  derived 
from  a  heteroecious  eu  species.  Although  Professor  Jack- 
son  believes  that  the  above  conditions  are  probably  so,  ex¬ 
ceptions  show,  however,  that  no  general  conclusions  can  be 
drawn  and  that  the  binucleate  condition  does  not  arise  in 
any  one  fixed  manner. 

The  writer  wishes  to  express  her  appreciation  to  Dr. 
E.  M.  Gilbert  for  his  advice  and  criticism  given  during  this 
work. 

Summary 

Young  hyphae  of  Puccinia  asteris  show  both  uni-  and 
binucleate  cells,  the  nuclei  of  the  latter  being  about  half 
the  size  of  the  nuclei  of  the  uninucleate  cells.  Conjugate 
division  also  occurs.  Three-,  four-,  and  five-nucleate  cells 
were  not  infrequent.  As  no  cell  fusions  were  observed,  it 
seems  probable  that  the  binucleate  condition  is  brought 
about  in  a  vegetative  manner,  that  is,  by  simple  mitotic 
division  without  being  followed  by  cell  division.  Spermo- 
gonia  are  not  formed. 
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The  binucleate  condition  of  Puccinia  cryptotaeniae  arises 
at  the  base  of  the  sorus  and  in  the  vegetative  mycelium  by 
nuclear  division  without  a  subsequent  cell  division  and 
rarely  by  nuclear  migration.  Conjugate  division  fre¬ 
quently  occurs  in  the  vegetative  mycelium.  Flask-shaped 
spermogonia  are  rarely  present. 

Material  of  Puccinia  xanthii  shows  that  nuclear  fusions 
occur  very  early  in  the  formation  of  the  teleutosorus, 
usually  between  terminal  cells  of  adjacent  hyphae.  Bi¬ 
nucleate  basal  cells  cut  off  binucleate  buffer  cells  which  aid 
in  rupturing  the  epidermis.  Trinucleate  cells  are  visible 
and  since  triple  cell  fusions  were  not  observed,  it  is  prob¬ 
able  that  this  condition  arose  in  a  vegetative  manner. 
Spermogonia  are  not  present. 

The  vegetative  mycelium  of  Puccinia  fusca  is  uninucleate, 
becoming  binucleate  at  the  base  of  the  sorus  by  cell  fusion 
and  by  nuclear  division  without  being  followed  by  cell  divi¬ 
sion.  In  both  simple  and  conjugate  nuclear  division  the 
chromatin  mass  pulls  out  into  pear-shaped  bodies  which, 
upon  reaching  the  poles,  reorganize  into  daughter  nuclei. 
Neither  centrosomes  nor  a  well-organized  spindle  are  pres¬ 
ent.  Flask-shaped  spermogonia  are  formed. 
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EXPLANATION  OF  PLATES 

All  figures  were  drawn  with  a  camera  lucida  and  with  a  Leitz 
4-ocular  and  1/16  oil  immersion,  making  a  magnification  of  1850. 

Plate  8 

Figs.  1-9,  Puccinia  asteris;  Fig.  10,  P.  cryptotaeniae. 

Fig.  1.  Binucleate  cell  of  vegetative  mycelium. 

Fig.  2.  Host  cell  after  penetration  of  the  haustorium. 

Fig.  3.  Binucleate  cell  of  the  vegetative  mycelium. 

Fig.  4.  Uninculeate  cell  previous  to  nuclear  division. 

Fig.  5.  Binucleate  cell  at  the  base  of  the  teleutosorus. 

Fig.  6.  Uninucleate  cell  of  the  vegetative  mycelium. 

Fig.  7.  Five-nucleate  cell  of  the  vegetative  mycelium. 

Fig.  8.  Four-nucleate  cell  of  the  vegetative  mycelium. 

Fig.  9.  Conjugate  division. 

Fig.  10.  Longitudinal  section  of  young  teleutosorus  showing 
nuclear  division  and  cell  fusion. 


Plate  9 


Fig.  11. 
petiole. 
Fig.  12. 
Fig.  13. 
Fig.  14. 
sion. 

Fig. 


15. 


P.  cryptotaeniae. 

Branching  hyphae  in  the  intercellular  spaces  of  the 

Single  nucleus  dividing. 

Daughter  nuclei  of  a  recent  division. 

Chromatin  in  an  irregular  mass  previous  to  nuclear  divi- 


Nuclei  assuming  a  position  at  right  angles  to  the  long 
axis  of  the  hypha  in  preparation  for  conjugate  division. 

Fig.  16.  Conjugate  division. 

Fig.  17.  Peculiar  cell  fusion  between  terminal  cells  of  two  hyphae 
which  appear  to  have  arisen  from  binucleate  basal  cell. 

Fig.  18.  Basal  cells  showing  nuclear  migration. 

Fig.  19.  Cell  fusion. 

Fig.  20.  Nuclear  division. 

Fig.  21.  Branching  hyphae  forming  the  peridium. 

Fig.  22.  Host  cell  with  haustorium. 


Plate  10 


Figs.  23-26,  P.  xanthii ;  Figs.  27-44,  P.  fusca. 

Fig.  23.  Longitudinal  section  of  young  sorus  showing  cell  fusion. 
Fig.  24.  Portion  of  young  sorus  with  disintegrating  buffer  cells, 
Fig.  25.  Hyphae  with  bi-  and  trinucleate  cells. 

Fig.  26.  Trinucleate  division. 

Fig.  27.  Basal  cell  with  binucleate  outgrowth. 
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Fig.  28.  Stalk  cell  with  terminal  cell  which  will  develop  into  teleu- 
tospore. 

Fig.  29.  Uninucleate  cell  of  vegetative  mycelium.  Nucleole  lying 
free  in  cytoplasm. 

Fig.  30.  Teleutospore  with  a  second  cell  between  stalk  and  basal 
cell. 

Fig.  31.  Uninucleate  basal  cell  with  nucleole  lying  free  in  the 
cytoplasm. 

Fig.  32.  Ctell  fusion  of  two  adjacent  hyphae. 

Fig.  33.  Uninucleate  cell  previous  to  nuclear  division.  After  nu¬ 
clear  division. 

Fig.  34.  Nucleole  of  uninucleate  basal  cell  being  “cast  into  the 
cytoplasm”. 

Fig.  35.  Binucleate  cell  with  nuclei  in  a  resting  condition. 

Fig.  36.  Binucleate  cell  with  nucleoles  being  extruded  into  the 
cytoplasm. 

Fig.  37.  Chromatin  material  lying  free  in  the  cytoplasm.  One 
nucleole  visible. 

Fig.  38.  Chromatin  material  in  position  previous  to  nuclear  divi¬ 
sion. 

Fig.  39.  Rod-like  masses  of  chromatin  with  nucleoles. 

Fig.  40.  Chromatin  material  pulling  out  into  pear-shaped  masses. 

Fig.  41.  Chromatin  after  pear-like  bodies  have  reached  the  poles. 

Fig.  42.  Daughter  nuclei  in  resting  condition. 

Fig.  43.  Cell  in  which  three  nuclei  have  pulled  out  into  pear-like 
chromatin  bodies  at  each  pole. 

Fig.  44.  Cell  fusion. 
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A  NEW  SPECIES  OF  DIAPTOMUS  FROM  THE 
PHILIPPINE  ISLANDS 


Stillman  Wright 

Zoological  Laboratory,  University  of  Wisconsin 

The  material  in  which  this  copepod  occurred  was  col¬ 
lected,  a  number  of  years  ago,  in  the  Philippine  Islands  by 
Dr.  W.  D.  Smith,  Professor  of  Geology  in  the  University  of 
Oregon.  Records  of  collections  have  since  been  lost,  so  ex¬ 
act  location  cannot  be  given.  The  collections  were  made  on 
Luzon  in  the  vicinity  of  Manila. 

Diaptomus  insulanus  n.  sp.  was  the  only  species  of  that 
genus  found  and  was  abundant  in  only  one  collection.  It 
was  associated  with  Cyclops  leuckarti,  Daphnia  pulex, 
Ceriodaphnia  reticulata  (?),  Ceriodaphnia  rigaudi ,  Bos - 
mina  longirostris  and  a  species  of  Ostracoda. 

The  following  specimens  have  been  deposited  in  the 
United  States  National  Museum:  Male  holotype,  Cat.  No. 
59883;  female  paratype,  Cat.  No.  59884. 

Thanks  are  due  Dr.  E.  A.  Rirge  for  help  in  the  identifica¬ 
tion  of  the  Cladocera. 

Diaptomus  insulanus  new  species. 

Plate  11,  figs.  1-5. 

Length :  Female,  1.45  mm.  Male,  1.27  mm. 

Female :  The  last  thoracic  segment  is  symmetrical. 
(Plate  11,  fig.  5).  On  either  side  is  a  conical  prominence 
with  a  blunt  spine  at  the  apex.  The  first  segment  of  the 
abdomen  is  much  longer  than  the  remainder  of  the  abdo¬ 
men.  The  proximal  part  is  dilated  and  a  slender  spine  oc¬ 
curs  on  each  side  near  the  posterior  part  of  the  dilation. 
The  second  segment  is  short  and  partially  obscured  by  the 
preceding  segment.  Antennae  reach  to  the  end  of  the  sec¬ 
ond  abdominal  segment. 

The  fifth  feet  are  widely  separated.  First  basal  segment 
broad  with  a  stout  spine  at  the  outer  angle.  Second  basal 
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segment  small  and  bears  a  short  lateral  hair.  The  lateral 
spine  of  the  second  segment  of  the  exopodite  is  small.  The 
terminal  segment  is  broad  but  not  distinctly  set  off  from 
the  preceding  segment.  Its  terminal  spines  are  stout;  the 
inner  one  reaching  nearly  to  the  end  of  the  second  segment ; 
the  outer  very  short.  The  endopodite  is  three-fifths  the 
length  of  the  first  segment  of  the  exopodite.  It  is  composed 
of  two  segments;  near  the  distal  end  of  the  second  is  a 
wreath  of  hairs.  (Plate  11,  fig.  2.) 

Male:  The  last  thoracic  segment  and  abdomen  have  no 
unusual  characters.  The  antepenultimate  segment  of  the 
right  antenna  bears  a  process  which  is  less  than  half  the 
length  of  the  penultimate  segment.  Its  outer  margin  is 
deeply  serrate  with  from  five  to  eight  teeth.  Extending 
from  the  middle  of  the  segment  to  the  base  of  the  armature 
is  an  extremely  narrow  hyaline  lamella.  (Plate  11,  fig.  4.) 

The  first  basal  segment  of  the  right  fifth  foot  is  much 
larger  than  that  of  the  left  foot.  (Plate  11,  fig.  1) .  There 
is  a  long  slender  spine  on  the  posterior  surface  which  is 
turned  toward  the  median  line.  The  second  basal  segment 
is  two-thirds  as  wide  as  it  is  long.  The  lateral  hair  is  lo¬ 
cated  near  the  beginning  of  the  distal  third.  The  posterior 
surface  of  the  segment  is  thrown  up  into  a  ridge  which  has 
a  deep  notch  in  the  middle.  The  crest  of  the  ridge  is  hya¬ 
line  and  is  bent  distinctly  toward  the  median  line.  At  the 
distal  end  of  the  ridge  is  a  stout  spine.  (Plate  11,  fig.  1  and 
3.) 

The  width  of  the  first  segment  of  the  exopodite  exceeds 
the  length.  Near  the  inner  border  is  a  pointed  process 
which  is  directed  distally  and  toward  the  median  line.  The 
second  segment  is  large  and  is  widest  near  the  distal  end. 
Lateral  spine  located  at  the  outer  distal  angle  of  the  seg¬ 
ment;  directed  distally.  The  terminal  hook  is  rather  heavy 
and  gently  curved.  Minute  denticles  occur  on  the  inner 
margin.  The  endopodite  is  stout  and  longer  than  the  first 
segment  of  the  exopodite.  Near  the  end  is  a  wreath  of 
hairs. 

The  first  basal  segment  of  the  left  fifth  foot  bears  a  spine 
similar  to  that  on  the  right.  The  inner  distal  angle  of  the 
second  basal  segment  is  extended  so  as  to  partially  obscure 
the  endopodite.  The  first  segment  of  the  exopodite  shows 
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no  special  features.  On  the  distal  half  of  the  inner  edge 
of  the  second  segment  is  a  very  narrow  hyaline  plate.  The 
slender  curving  spine  reaches  past  the  end  of  the  segment. 
The  endopodite  is  longer  than  the  inner  border  of  the  first 
segment  of  the  exopodite  and  has  a  wreath  of  hairs  near  the 
distal  end.  In  most  specimens,  the  left  foot  reaches  to  the 
end  of  the  first  segment  of  the  exopodite  of  the  right,  but 
may  be  shorter. 

Explanation  of  Plate  11 

Diaptomus  insulanus  new  species. 

Fig.  1.  Fifth  feet  of  male.  X  225. 

Fig.  2.  Right  fifth  foot  of  female.  X  885. 

Fig.  3.  Proximal  part  of  right  fifth  foot  of  male  from  the  right. 
X  225. 

Fig.  4.  Last  three  segments  of  the  right  antenna  of  male.  X  350. 

Fig.  5.  Last  thoracic  segment  and  abdomen  of  female.  X  105. 
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A  CONTRIBUTION  TO  THE  KNOWLEDGE  OF  THE 
GENUS  PSEUDODIAPTOMUS 


Stillman  Wright 

Zoological  Laboratory,  University  of  Wisconsin. 

While  examining  the  Merrill  Collection  of  South  Ameri¬ 
can  Entomostraca,  a  number  of  specimens  of  Pseudodiap - 
tomus  gracilis  (Dahl)  were  found.  The  incomplete  de¬ 
scription  given  by  Dahl  and  the  ultimate  need  of  a  revision 
of  the  genus  seemed  to  justify  a  more  detailed  account. 

Recently  an  examination  of  a  collection  of  Entomostraca 
from  the  Philippine  Islands  showed  a  new  species  of  the 
same  genus.  This  material  was  collected  in  the  vicinity  of 
Manila  by  Dr.  W.  D.  Smith,  Professor  of  Geology  in  the 
University  of  Oregon.  Unfortunately  the  records  of  collec¬ 
tions  have  been  lost,  and  it  is  impossible  to  state,  with  cer¬ 
tainty,  whether  the  species  is  an  inhabitant  of  fresh  or  of 
brackish  water.  However,  there  are  reasons  for  believing 
it  to  be  a  fresh-water  form  and  it  is  so  considered  in  this 
report. 

The  need  for  a  description  of  this  new  species,  which  is 
given  the  name  of  P.  smithi,  offered  an  opportunity  to  in¬ 
clude  an  account  of  P.  gracilis.  It  may  be  mentioned  that 
the  material  from  the  Philippine  Islands  contained  a  single 
male  specimen  of  a  form  very  different  from  P.  smithi ,  but 
it  seems  inadvisable  to  describe  a  new  species  on  the  basis 
of  one  representative.  It  is  hoped  that  further  collecting 
will  bring  to  light  a  large  number  of  specimens. 

Genus  Pseudodiaptomus  Herrick 

1884.  Ps eiidodiapt omus  Herrick. 

1890.  Schmackeria  Poppe  and  Richard. 

1894.  Schmackeria  Mrazek. 

1894.  Heterocalanus  Scott. 

1894.  Weismannelia  Dahl. 

1895.  Schmackeria  Poppe  and  Mrazek. 

1896.  Schmackeria  Giesbrecht. 

1898.  Pseudodiaptomus  Giesbrecht  and  Schmeil. 
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A  partial  list  of  the  characters  of  the  genus  follows: 
Endopodites  of  the  first  four  feet  three-segmented;  fifth 
feet  alike  in  the  female,  endopodites  absent;  fifth  feet  un¬ 
like  in  the  male,  endopodite  of  right  foot  absent,  of  the  left 
foot  present  or  absent;  first  antennae  of  20-22  segments, 
right  antenna  of  the  male  geniculate;  abdomen  of  three  or 
four  segments  in  the  female,  of  five  in  the  male;  egg-case 
single  or  double. 

Twenty-one  species  of  Pseudodiaptomus  have  been  de¬ 
scribed.  The  following  list  gives  the  names,  authors,  dates, 
and  places  of  collection  of  the  species.  Letters  in  parenthe¬ 
sis  indicate  whether  the  species  was  found  in  fresh,  brack¬ 
ish  or  salt  water : 

1884.  P.  pelagictis  Herrick,  Mississippi  Sound.  (B) 

1890.  P.  forbesi  (Poppe  and  Richard),  China.  (F) 

1890.  P.  poppei  Stingelin,  Celebes.  (F) 

1894.  P.  richardi  (Dahl),  mouth  of  Amazon.  (B) 

1894.  P.  gracilis  (Dahl),  mouth  of  Amazon.  (B) 

1894.  P.  acutus  (Dahl),  mouth  of  Amazon.  (B) 

1894.  P.  serricaudatus  (Scott),  mouth  of  Congo.  (B) 

1894.  P.  hessei  (Mrazek),  mouth  of  Congo.  (B) 

1895.  P.  stnhlmanni  (Poppe  and  Mrazek),  Quilimana  R.,  Africa. 
(B) 

1896.  P.  salinus  (Giesbrecht),  Red  Sea.  (S) 

1901.  P.  aurivillii  Cleve,  Malay  Archipelago.  (S) 

1906.  P.  coronatus  Williams,  Narragansett  Bay.  (S)  (B) 

1907.  P.  lobipes  Gurney,  Calcutta.  (F) 

1909.  P.  clevei  Scott,  Malay  Archipelago.  (S) 

1912.  P.  binghami  Sewell,  Rangoon  R.  (B),  Chilka,  L.,  India.  (B) 

1912.  P.  hickmani  Sewell,  coast  of  Burma.  (S) 

1913.  P.  cristobalensis  Marsh,  Panama.  (S)  (B) 

1913.  P.  culebrensis  Marsh,  Panama.  (B) 

1913.  P.  inopinus  Burckhardt,  China.  (F) 

1918.  P.  tollingeri  Sewell,  Chilka  Lake,  India.  (B) 

1918.  P.  annandalei  Sewell,  Chilka  Lake,  India.  (B) 

The  distribution  of  some  of  these  species  has  since  been 
extended.  P.  richardi  has  been  found  in  fresh-water  at  the 
mouth  of  the  Plata  River.  P.  gracilis  occurred  in  fresh¬ 
water  in  the  Merrill  Collection  as  noted  elsewhere  in  this 
paper.  P.  serricaudatus  has  since  been  found  at  Aden  and 
on  the  west  coast  of  India.  P.  lobipes  which  had  formerly 
been  considered  a  fresh-water  form  was  found  in  Chilka 
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Lake  in  brackish  water,  as  was  P.  hickmani  which  had  pre¬ 
viously  been  found  in  salt  water. 

Herrick  (1884),  in  describing  P.  pelagians,  called  atten¬ 
tion  to  the  similarity  of  the  new  genus  to  Metrida,  Diapto- 
mus  and  Pleuromma,  (new  name  Pleuromamma,  Giesbrecht 
and  Schmeil,  1898,  p.  108).  Later,  (Herrick  and  Turner, 
1895),  he  noted  resemblance  to  Drepanopus,  Euchaeta  and 
Centropages.  He  also  spoke  of  the  genus  as  a  “missing 
link  connecting  the  fresh-water  genus  Diaptomus  with  its 
fellows  of  the  sea.”  The  subsequent  discovery  of  P.  cule- 
brensis  Marsh  1913,  seems  to  bear  out  this  conclusion. 

Other  writers  have  suggested  that  estuarine  forms,  such 
as  Pseudodiaptomus,  may  be  migrating  back  to  the  sea. 
Tollinger  (1911)  believes  that,  if  such  were  the  case,  we 
should  find  representatives  in  fresh  waters  further  removed 
from  the  sea.  Burckhardt  (1913)  shows  quite  conclusively 
that  the  migration  has  been  from  the  sea  to  fresh  water. 

Pseudodiaptomus  gracilis  (Dahl)  1894 
Plate  12,  fig.  4;  text  figs.  1-2. 

1894.  Weismannella  gracilis  Dahl,  p.  20,  pi.  I,  figs.  12-14. 

1895.  Schmackeria  gracilis  Poppe  and  Mrazek,  p.  4,  5. 

1898.  Pseudodiaptomus  gracilis  Giesbrecht  and  Schmeil,  p.  65. 

1904.  Pseudodiaptomus  gy'acilis  Stingelin,  p.  588. 

1911.  Pseudodiaptomus  gracilis  Tollinger,  p.  176. 

This  species  shows  the  same  mottled  appearance  men¬ 
tioned  by  Herrick  in  his  description  of  P.  pelagicus.  It  is 
most  marked  on  the  appendages.  Length:  female,  1.17 
mm. ;  male  1.0  mm. 

Female:  The  last  thoracic  segment  is  small  and  sym¬ 
metrical.  No  spines  are  present.  A  few  spines  occur  on 
the  posterior  border  of  the  third  and  fourth  segments  but 
are  restricted  to  the  dorso-lateral  region.  The  head  bears 
a  pointed  process  on  either  side.  Antennae  composed  of  22 
segments,  reaching  to  the  end  of  the  first  abdominal  seg¬ 
ment. 

The  abdomen  is  slender ;  composed  of  four  segments. 
The  first  abdominal  segment  is  the  longest.  It  has  a 
marked  ventral  bulge.  On  either  side  of  the  genital  aper¬ 
tures  is  a  posteriorly  directed  process.  The  spermatophore 
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is  shorter  than  that  found  in  Diaptomus  and  is  directed 
forward  from  the  point  of  attachment.  (Plate  12,  fig.  4). 
Segment  3  is  somewhat  longer  than  2,  while  4  is  shorter 
than  either.  Segments  1,  2  and  3  have  a  row  of  spines  at 
the  posterior  end.  The  width  of  the  furcal  rami  is  one- 
third  the  length.  All  setae  are  of  about  the  same  size. 
Egg-case  single  (Dahl  1894). 


Figs.  1-2.  Psendodiaptomus  gracilis.  Fig.  1.  Fifth  feet  of  the 
male,  X  375. 

Fig.  2.  Right  fifth  foot  of  the  female,  X  375. 

Fifth  feet  uniramous;  composed  of  four  segments.  The 
width  of  the  second  basal  segment  is  three-fifths  of  the 
length.  The  lateral  hair  is  at  the  middle.  Anteriorly 
there  is  a  row  of  spines  on  the  distal  border.  The  greatest 
width  of  the  first  segment  of  the  exopodite  is  one-half  the 
length.  At  the  outer  distal  angle  is  a  stout  spine  which 
curves  inward.  The  second  segment  joins  the  first  at  the 
inner  angle  of  the  latter.  There  is  a  large  spine  on  the 
outer  border  which  is  not  set  off  from  the  segment.  At  the 
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inner  distal  angle  is  a  curved  process,  the  inner  edge  of 
which  is  dentate.  The  terminal  hook  is  slender  and  sym¬ 
metrically  curved.  From  the  inner  edge  of  the  base  a  slen¬ 
der  spine  is  given  off  which  is  closely  applied  to  the  hook. 
(Text  fig.  2). 

Male :  Abdominal  segments  2,  3  and  4  armed  wlith 
spines  at  the  posterior  end.  The  left  antenna  is  composed 
of  22  segments  and  reaches  to  the  middle  of  the  second  ab¬ 
dominal  segment.  Right  antenna  geniculate,  with  two  seg¬ 
ments  distal  to  the  geniculating  joint.  The  number  of  seg¬ 
ments  is  apparently  reduced  to  nineteen. 

The  basal  segments  on  both  fifth  feet  are  quite  similar; 
the  second  basal  on  the  left  is  larger  than  the  same  segment 
on  the  right.  The  first  segment  of  the  exopodite  of  the 
right  foot  has  a  large  number  of  slender  spines  on  the  inner 
surface.  The  segment  is  greatly  prolonged  distally.  Sec¬ 
ond  segment  narrow  proximally  and  widens  distally.  The 
lateral  spine  is  located  at  the  outer  distal  angle  and  is  one- 
half  the  length  of  the  terminal  hook.  The  latter  is  dilated 
proximately  and  is  gently  curved.  A  spine  occurs  on  the 
inner  border  near  the  proximal  end.  Endopodites  on  both 
fifth  feet  absent. 

The  first  segment  of  the  exopodite  of  the  left  foot  has  a 
small  spine  on  the  inner  border  and  the  outer  angle  is  pro¬ 
duced  into  a  short,  stout  spine.  There  are  numerous  slen¬ 
der  spines  on  the  anterior  face  at  the  distal  end.  Second 
segment  a  large  elliptical  disc  with  a  spine  nearly  opposite 
the  point  of  articulation.  This  segment  normally  assumes 
a  position  posterior  to  the  right  foot.  (Text  fig.  1) . 

Distribution:  Dahl  (1894)  found  this  species  at  the 
mouth  of  the  Tocantins  River  in  brackish  water.  Stingelin 
(1904)  reports  its  appearance  in  brackish  water  in  Furo 
Sant  Isabel,  Mara  jo.  In  the  Merrill  collection,  it  was 
found  in  Lake  Arary  and  the  Rio  Arama,  Mara  jo,  and  in  a 
bayou  west  of  Santarem,  near  where  the  Tapajos  river 
joins  the  Amazon.  At  Santarem  it  was  associated  with 
Diaptomus  calamensis  Wright  1927.  On  the  island  of 
Mara  jo  it  was  accompanied  by  Diaptomus  henseni  Dahl. 
Although  Dahl  regarded  P.  gracilis  as  a  brackish-water 
form,  the  fact  that  he  found  it  associated  with  D.  henseni 
indicates  that  the  water  must  have  been  nearly  fresh.  Dahl 
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did  not  find  it  in  towings  where  his  tables  show  the  salt 
content. 

Pseudodiaptomus  smithi  new  species 
Plate  12,  figs.  1-3,  5-8 

Length:  Female,  1.16  mm.  Male,  0.96  mm. 

Female :  The  last  thoracic  segment  is  symmetrical  and 
bears  a  short  spine  on  either  side.  It  is  confluent  with  the 
fourth  segment  at  the  median  line.  The  fourth  segment 
has  spines  on  the  posterior  border  in  the  dorso-lateral  re¬ 
gions.  (Plate  12,  fig.  8) .  There  is  a  small  spine  on  either 
side  of  the  head.  The  first  thoracic  segment  is  fused  with 
the  head. 

The  abdomen  is  long  and  slender,  and  composed  of  four 
segments.  The  first  segment  is  the  longest,  the  fourth  the 
shortest.  The  third  is  longer  than  the  second.  Segments 
1,  2  and  3  have  a  row  of  spines  at  the  posterior  end.  The 
genital  segment  is  slightly  dilated  and  bears  a  spine  of 
variable  size  and  shape  on  either  side.  Near  the  middle  of 
the  segment  is  a  slender,  curved  spine  on  either  side.  In 
the  mid-dorsal  line,  near  the  posterior  end  is  a  prominence 
bearing  several  short  spines. 

The  genital  apertures  are  covered  by  a  complex  structure, 
the  most  conspicuous  parts  of  which  are  the  discoidal,  hya¬ 
line  lamellae  extending  out  so  as  to  be  visible  from  the  dorsal 
side.  The  lamellae  are  marked  with  radial  striations. 
They  are  attached  to  a  stalk  which  comes  from  the  sides  of 
the  main  structure.  The  latter  has  two  holes  over  the  gen¬ 
ital  apertures,  and  several  points  of  attachment  to  the  seg¬ 
ment.  Dorsal  to  the  bases  of  the  lamellae,  and  slightly  pos¬ 
terior,  are  the  apertures  through  which  the  stalks  of  the 
egg-cases  emerge.  The  latter  are  symmetrical  and  contain 
about  twelve  eggs.  The  lamellae  are  normally  concave  dor- 
sally,  but  when  the  egg-cases  are  present,  they  become  de¬ 
pressed  and  are  seen  with  difficulty.  (Plate  12,  figs.  6-7) 

The  antennae  are  composed  of  twenty-two  segments  and 
reach  to  the  end  of  the  genital  segment. 

Furcal  rami  large  and  unequal  in  size.  The  ramus  on 
the  left  is  much  broader  than  the  one  on  the  right.  The 
seta  in  the  middle  is  larger  than  the  others ;  the  lateral  seta 
the  smallest.  (Plate  12,  fig.  5.) 
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The  second  basal  segment  of  the  fifth  foot  is  broad  and 
bears  a  short  hair  near  the  outer  edge.  First  segment  of 
the  exopodite  larger  distally  than  proximally.  The  inner, 
distal  angle  is  prolonged  as  a  partially  hyaline  process. 
The  outer  angle  is  rounded.  A  heavy  spine  emerges  near 
the  end  of  the  segment.  Second  segment  small.  A  spine 
similar  to  that  on  the  preceding  segment,  but  much  smaller, 
is  located  at  the  outer  distal  angle.  Distally  the  segment 
is  produced  as  a  long  curved  process  which  has  a  series  of 
hairs  or  slender  spines  on  either  side.  The  terminal  hook 
is  long  and  curved  very  little.  On  the  inner  edge,  near  the 
base,  a  sharp  process  is  given  off. 

Male:  Thoracic  segments  similar  to  those  of  the  female. 
Abdomen  composed  of  five  segments,  the  first  and  last  being 
shorter  than  the  others,  which  are  approximately  equal  in 
length.  The  furcal  rami  are  not  unequal  as  in  the  female. 
The  terminal  setae  are  all  slender  while  the  lateral  setae 
are  short  and  stouter. 

The  left  antenna  is  composed  of  twenty-two  segments. 
Right  antenna  geniculate;  number  of  segments  reduced. 

Fifth  feet  short  and  stout.  In  the  drawing  (Plate  12, 
figs.  1-2),  the  feet  have  been  separated  to  avoid  confusion. 
The  first  basal  segments  are  alike.  Second  basal  segment 
of  the  right  foot  twice  as  long  as  broad ;  rather  narrow  at 
the  distal  end.  From  the  anterior  face  of  the  segment  a 
roughly  triangular  hyaline  lamella  projects  inward.  It  is 
approximately  as  wide  as  the  segment.  Near  this  is  a  short 
digitiform  process  with  a  spine  at  the  end.  At  the  outer 
edge  of  the  segment  is  a  small  spine.  The  first  segment 
of  the  exopodite  continues  distally  as  a  pointed  process 
which  turns  inward  so  that  the  tip  is  directed  at  a  right 
angle  from  the  axis  of  the  segment.  The  second  segment 
is  so  articulated  that  it  assumes  a  position  anterior  to  the 
preceding  segment.  Its  inner  part  is  greatly  expanded,  the 
width  of  the  segment  being  three-fourths  the  length. 
There  is  a  stout  lateral  spine  located  slightly  past  the  mid¬ 
dle  of  the  outer  edge.  The  terminal  hook  has  an  enlarge¬ 
ment  at  the  middle.  On  this  is  located  a  very  small  stubby 
spine.  Proximally  there  is  a  slender  lateral  spine.  En- 
dopodite  absent. 

The  second  basal  segment  of  the  left  foot  is  greatly  ex- 
38 
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panded.  This  enlargement  has  taken  place  on  the  inner 
side.  Here  it  gives  off  two  large  processes  which  turn 
ventrally,  so  as  to  be  parallel  with  the  main  axis  of  the  foot. 
One  of  these  processes  is  disposed  posterior  and  medial  to 
the  other.  It  is  irregular  in  shape,  being  larger  distally 
than  proximally,  and  reaches  past  the  end  of  the  first  seg¬ 
ment  of  the  exopodite.  The  more  anterior  of  the  processes 
is  largest  in  the  middle  and  tapers  to  a  sharp  point.  It  is 
the  longer  of  the  two.  Together  they  form  a  slot  into 
which  the  distal  part  of  the  right  leg  fits  when  flexed.  Lat¬ 
eral  to  these  processes  is  a  smaller  prominence  with  a  small 
spine  near  the  end.  The  first  segment  of  the  exopodite 
extends  distally  somewhat,  as  a  pointed  process  which  ob¬ 
scures  the  proximal  part  of  the  succeeding  segment.  There 
is  a  rounded  hyaline  plate  on  the  inner  border  of  the  seg¬ 
ment.  It  bears  one  spine  and  a  number  of  curved  hairs 
which  are  probably  sensory  in  function.  On  the  anterior 
face  of  the  segment  near  the  distal  end  is  a  spur  which  is 
directed  toward  the  median  line.  Within  the  proximal  half 
of  the  outer  border  of  the  terminal  segment  is  a  short  but 
heavy  spine  which  is  not  set  off  from  the  segment.  The 
segment  itself  is  large  and  attains  its  greatest  width  at  the 
middle.  The  proximal  and  distal  ends  are  about  equally 
wide.  On  the  inner  margin,  near  the  point  of  articulation, 
there  is  a  tuft  of  sensory  hairs.  The  endopodite  is  lacking. 

U.  S.  N.  M.  Cat.  No.  Type  Male:  60597.  Paratype  Female:  60598. 

Relationships  of  Pseudodiaptomus  smithi 

Pseudodiaptomus  smithi  shows  characters  which  link  it 
with  P.  poppei,  P .  forbesi,  P.  inopinus,  P.  tolling eri,  P.  bing- 
hami  and  P.  lobipes .  These  seven  species  have  a  number 
of  peculiarities  in  common,  the  most  conspicuous  being,  first, 
a  prolongation  of  the  inner  distal  angle  of  the  first  seg¬ 
ment  of  the  exopodite  in  the  female  fifth  feet,  and  second, 
a  process  or  processes  on  the  inner  side  of  the  second  basal 
segment  of  the  left  fifth  foot  of  the  male.  This  group  may 
be  designated  as  the  lobipes  group,  since  that  species  is 
probably  the  most  primitive. 

All  members  of  the  group  are  restricted  to  the  continent 
of  Asia  or  islands  near  the  continent;  the  first  four  being 
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fresh-water  forms  and  the  only  ones  of  the  genus  which 
have  not  been  found  in  brackish  or  salt  water. 

The  similarities  within  the  group  make  it  desirable  to 
have  an  analytical  key  for  the  identification  of  the  males : 

Key  to  the  Species  in  the  Lobipes  Group,  Based  on  the 
Structure  of  the  Fifth  Feet  of  the  Male 


1  (4)  (7)  Basal  2  of  left  foot  very  broad  and  gives 

off  a  single  long  process-- _____ _ .  2 

2  (3)  Process  rounded  at  the  end-. _ _ _ Jobipes 

3  (2)  Process  pointed  at  the  end _ — __ binghami 

4  (1)  (7)  Basal  2  of  left  foot  not  broad  and  gives 

off  two  long  processes  of  nearly 
equal  length _ _ _ _  5 

5  (6)  Exopodite  2  of  right  foot  expanded 

proximal  ly _ _ _ _ -tolling  eri 

6  (5)  Exopodite  2  of  right  foot  not  expanded 

proximally  _ _ _ poppei 

7  (1)  (4)  Basal  2  of  left  foot  very  broad  and  gives 

off  two  or  more  processes 8 


8  (9)  Basal  2  of  left  foot  gives  off  two  long 

processes  of  nearly  equal  length  and 
a  third  small  one  near  the  inner 
proximal  angle  of  the  succeeding 


segment  ___ _ .. _ _ smithi 

9  (8)  Basal  2  of  left  foot  gives  off  two  proc¬ 
esses,  one  long  and  one  short-- _ _  10 


10  (11)  Exopodite  2  of  left  foot  has  a  large  lobe 

on  the  inner  border;  lateral  spine 
reaches  past  the  end  of  segment-  -for b esi 

11  (10)  Exopodite  2  of  left  foot  without  lobe; 

lateral  spine  short _ _  _  _ _ -inopinus 

Former  writers  on  the  species  in  this  group  have  re¬ 
garded  the  processes  on  the  second  basal  segment  of  the 
left  foot  as  homologous  with  the  endopodite.  The  author 
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does  not  concur  in  this  belief  but  regards  them  as  evagina- 
tions  of  the  body  wall.  They  appear  as  such  in  the  new 
species  under  consideration  and  in  drawings  as  shown  by 
others. 

Burckhardt  (1913)  recognized  the  close  relationship  of 
P.  lobipes ,  P.  poppei,  P.  forbesi  and  P.  inopinus  and  repre¬ 
sented  it  by  means  of  an  evolutionary  tree.  The  author 
accepts  his  interpretation.  By  modifying  the  conforma¬ 
tion  of  the  tree  somewhat,  the  species  described  since  1913 
can  be  placed  in  their  proper  places. 

It  is  obvious  that  P.  binghami  stands  very  close  to  P. 
lobipes,  near  the  base.  P.  tollingeri  should  be  placed  near 
P.  poppei.  P.  smithi  may  be  placed  on  a  branch  coming 
off  between  the  last  two  species,  while  a  form  similar  to 
P.  smithi  may  be  considered  ancestral  to  P.  forbesi  and 
P.  inopinus.  While  P.  annandalei  cannot  be  properly  con¬ 
sidered  a  member  of  the  group,  it  has  certain  characters 
which  indicate  that  it  may  have  had  a  common  ancestor 
with  the  group  members. 

The  fifth  feet  of  the  female  of  P.  smithi  are  very  much  like 
those  of  P.  poppei.  There  is  also  marked  resemblance  in 
the  terminal  hook  of  the  right  fifth  foot  of  the  male  and  in 
the  processes  on  the  second  basal  segment  of  the  left  foot. 
There  are,  however,  differences  which  make  it  easy  to  dis¬ 
tinguish  the  two  species.  P.  poppei  has  two  less  segments 
in  the  antennae  than  P.  smithi;  the  genital  segment  in  the 
female  is  quite  different  and  the  furcal  rami  show  no  asym¬ 
metry  as  in  the  latter.  The  great  enlargement  of  the  sec¬ 
ond  segment  of  the  exopodite  of  the  right  fifth  foot  and  of 
the  second  basal  segment  of  the  left  in  the  male  of  P.  smithi , 
is  not  found  in  P.  poppei.  While  P.  tollingeri  has  twenty- 
one  segments  in  the  antennae  and  other  structures  appar¬ 
ently  intermediate  between  P.  smithi  and  P.  poppei,  its  ex¬ 
act  relationship  to  them  is  a  question. 

P.  smithi  agrees  with  P.  forbesi  and  P.  inopinus  in  the 
number  of  antennal  segments ;  the  presence  of  armature  at 
the  inner  proximal  angle  of  the  second  basal  segment  of  the 
right  fifth  foot  in  the  male,  and  in  the  presence  of  a  wing¬ 
like  structure  on  either  side  of  the  genital  apertures  in  the 
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female.  The  structures  in  the  genital  area  of  P.  smithi  are 

much  more  complex  than  in  the  two  other  species. 
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PLATE  12. 

Fig.  1.  Pseudodiaptomus  smithi,  left  fifth  foot  of  male,  X  356. 
Fig.  2.  Pseudodiaptomus  smithi ,  right  fifth  foot  of  male,  X  356. 
Fig.  3.  Pseudodiaptomus  smithi ,  right  fifth  foot  of  female,  X  375. 
Fig.  4.  Pseudodiaptomus  gracilis ,  first  abdominal  segment,  show¬ 
ing  spermatophore  in  position,  X  170. 

Fig.  5.  Pseudodiaptomus  smithi ,  furca,  X  170. 

Fig.  6.  Pseudodiaptomus  smithi  diagrammatic  representation,  from 
left  side,  of  the  genital  area,  showing  egg-case  stalk  in  position. 

Fig.  7.  Pseudodiaptomus  S7nithi ,  ventral  view  of  genital  area  of 
the  female,  X  525. 

Fig.  8.  Pseudodiaptomus  smithi ,  last  two  thoracic  segments  and 
first  abdominal  segment  of  the  female,  X  170. 
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WATER  MITES  FROM  CHINA 


Ruth  Marshall 

This  is  an  account  of  the  study  of  a  collection  of  water 
mites  secured  by  Mr.  N.  Gist  Gee,  of  the  China  Medical 
Board,  near  Soochow,  in  August,  1925.  Mr.  Gee  has  been 
interested  in  the  fresh  water  forms  of  this  region  for  some 
time,  and  he  has  kindly  allowed  the  author  to  examine  and 
describe  some  of  the  material  that  he  has  collected.  The 
locality  is,  evidently,  unusually  rich  in  hydrachnids.  It  is 
the  author’s  second  paper  on  the  water  mites  which  has 
been  made  possible  through  Mr.  Gee’s  interest  in  the  work. 
As  very  little  is  known  of  the  hydrachnid  fauna  of  this  part 
of*  the  world,  the  collection  has  unusual  interest  for  stu¬ 
dents  of  the  group. 

Seven  genera  were  represented,  with  ten  species  and 
varieties,  five  of  which  appear  to  be  new.  Nearly  two  hun¬ 
dred  individuals  were  in  the  collection,  of  which  about  one 
hundred  and  seventy  can  be  definitely  identified  as  old  or 
new  species.  There  were  some  unidentified  nymphs  and 
Arrhenurus  females  and  a  few  poorly  preserved  individuals. 
Among  the  latter  was  a  species  of  Fiona  resembling  P.  ro¬ 
tunda. 

The  author  has  attempted  to  be  conservative  in  the  iden¬ 
tifications  and  to  place  them  in  species  already  described  in 
so  far  as  general  agreement  would  justify  this.  More  ma¬ 
terial  and  further  study  may  make  necessary  some  changes. 
The  literature  on  the  water  mites  of  this  part  of  the  world 
is  very  scanty.  The  greatest  difficulty  has  been  experienced 
with  Eylais,  where  the  species  of  this  large  group  are  sepa¬ 
rated  chiefly  by  small  differences  in  the  eye  plate,  a  char¬ 
acter  recognized  as  highly  variable. 

Hydrarachna  nova  nov.  spec. 

PL  13,  fig.  1-4. 

Fifteen  individuals  of  this  large  species  were  found,  in¬ 
cluding  both  sexes  and  the  nymphs.  The  dorsal  eye  plate  is 
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quite  distinctive  in  form,  consisting  of  two  irregularly  tri¬ 
angular  pieces  connected  by  an  arched  middle  piece,  in  this 
respect  resembling  H.  paludosa  Thon,  a  European  species, 
as  it  also  resembles  it  in  the  form  of  the  epimera  and  the 
genital  plates  of  the  male.  The  genital  area  of  the  female 
is  broad  and  well  enclosed  by  the  last  epimera ;  in  the  male 
the  area  is  inverted  pear  shape  and  relatively  larger.  The 
palpi  are  rather  slim,  especially  the  third  segment.  The 
largest  individual,  a  mature  female,  measured  2.1  mm.  in 
length. 

Hydrarachna  simulans  nov.  spec. 

PL  14,  fig.  16-18. 

With  the  last  described  species  were  found  four  small  in¬ 
dividuals  of  another  species.  They  resemble  H.  schneideri 
Koen.,  in  the  eye  plate,  epimera  and  genital  plates,  but  dif¬ 
fer  in  details  from  this  well  known  species.  The  dorsal 
plate  is  very  large  and  oval,  reaching  nearly  to  the 
middle  of  the  body  in  these  specimens,  which  were  evidently 
young  adults.  Small  circular  markings  are  seen  on  the 
dorsal  surface  of  the  body.  The  genital  area  of  the  male, 
the  only  sex  represented,  is  broad  and  entirely  within  the 
enclosure  of  the  last  epimera.  The  palpi  are  stout. 

Large  numbers  of  Hydrarachna  nymphs  were  found  on 
wat$r  bugs  which  were  included  in  the  collection.  These 
insects  were  identified  as  Belistoma  sp.  by  Dr.  H.  B. 
Hungerford,  of  the  Kansas  Agricultural  College,  who  was 
kind  enough  to  examine  them. 

Eylais  asiatica  Viets 
PI.  13,  fig.  8. 

1926.  Eylais  asiatica  Viets.  Zool.  Jahrb.,  LII:369,  fig.  1,  2. 

The  African  species  Eylais  degenerata  Koen.  and  its  sub¬ 
species  appears  to  be  wide  spread,  since  Dr.  Viets  has  erect¬ 
ed  five  subspecies  of  it  in  the  Old  World :  E.  galeata  and 
E.  microstoma  from  Africa;  E.  sumatrensis  from  Suma¬ 
tra,  E.  asiatica  from  India,  and  E.  hispanica  from  Spain. 

Four  individuals  in  the  present  collection,  only  two  in 
good  condition,  appear  to  belong  to  the  variety  E.  asiatica, 
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although  they  are  smaller  than  the  first  described  individ¬ 
uals.  The  palpi  agree  with  the  figure  in  the  original  paper ; 
the  eye  plate  does  not  so  closely  conform,  being  also  like 
that  of  E.  microstoma.  But  this  is  known  to  be  a  variable 
character  and  more  abundant  material  might  have  revealed 
greater  conformity. 


Eylais  galeata  Viets 
PI.  13,  fig.  5-7. 

1911.  Eylais  galeata  Viets.  Zool.  Anz.,  XXXVII:  153,  fig.  3. 

1911.  Eylais  galeata  Viets.  Abh.  Nat.  Ver.  Brem.,  XX,  2:339,  fig. 

11,  12. 

1922.  Eylais  galeata  Walter.  Rev.  Suisse  de  Zool.,  XXX:  65,  fig.  1. 

Four  large  individuals,  the  largest  measuring  1.8  mm., 
also  appear  to  be  closely  related  to  the  African  species, 
E.  degenerata  Koen.,  and  probably  nearest  to  the  subspecies 
E.  galeata.  The  accompanying  figures  show  substantial 
agreement  with  the  figures  in  the  earlier  papers.  It  is  evi¬ 
dent  that  the  form  of  the  eye  plate  is  not  very  constant. 
There  are  fine,  irregular  lines  over  the  surface  of  the  body. 

Eupatra  rotunda  Piers. 

PL  13,  fig.  9. 

1906.  Eupatra  rotunda  Piersig.  Zool.  Jahrb.,  XXIII :376,  T.  21,  fig. 
107-111. 

It  is  of  some  interest  to  find  in  this  material  from  China 
a  representative  of  a  species  known  previously  only  from 
Sumatra.  It  indicates  that  it  is  probably  widely  distrib¬ 
uted.  Only  one  individual  was  found,  but  this  was  in  very 
good  condition.  A  more  detailed  figure  is  here  shown  which 
will  supplement  the  somewhat  diagrammatic  figure  in  the 
original  paper. 


Neumania  geei  nov.  spec. 

PI.  14,  fig.  10-12. 

The  new  species  of  this  large  and  common  genus  was 
represented  by  four  individuals,  all  females.  It  was  also 
found  in  a  former  collection  sent  to  the  author  by  Mr.  Gee, 
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from  which  it  is  inferred  that  it  is  somewhat  common  in 
China.  It  resembles  N.  mirabilis  (Neum.),  found  in  north 
Europe,  N.  simulans  (Koen.),  reported  from  Europe  and 
Africa,  but  most  closely  resembles  N.  triangularis  (Piers.), 
common  in  Europe.  From  the  latter,  however,  it  diifers  in 
several  details,  especially  in  the  position  of  the  genital  areas 
with  respect  to  the  cleft.  It  seems  justifiable,  therefore, 
to  designate  this  as  a  new  species,  to  which  has  been  given 
the  name  Neumania  geei.  The  largest  individual  measured 
1.05  mm.  in  length. 

Limnesia  koenikei  asiatica  nov.  var. 

PI.  14,  fig.  13-15. 

The  genus  Limnesia  was  abundantly  represented  in  the 
collection;  about  fifty  individuals,  equally  divided  between 
the  sexes,  being  found.  In  the  bodies  of  the  females  were 
seen  large  egg  masses.  These  specimens  were  found  to  be  of 
one  species  and  closely  related  to  L.  koenikei  Pier.,  a  com¬ 
mon  European  form  found  also  in  Canada.  Identified 
specimens  of  this  species,  for  which  the  author  is  indebted 
to  Dr.  Viets,  have  made  possible  a  careful  comparison  of 
the  two  forms.  The  Chinese  form  is  smaller  (the  largest 
female  being  only  0.95  mm.  in  length)  ;  the  palpi  are  rela¬ 
tively  larger  but  have  the  same  characteristic  small  peg 
without  a  papilla  on  the  second  joint;  and  the  genital  plates 
of  the  female,  although  broader  posteriorly,  do  not  ap¬ 
proach  so  nearly  the  pear  shape  of  the  older  species.  It 
seems  best,  therefore,  to  consider  the  new  material  as  a 
variety  of  L.  koenikei,  and  the  name  asiatica  has  been 
chosen  for  it. 

Arrhenurus  palembangensis  Piers. 

PI.  15,  fig.  19. 

1906.  Arrhenurus  'palembangensis  Piersig.  Zool.  Jahr.  Syst., 
XXIII :369,  T.  20,  fig.  99-103. 

1918.  Arrhenurus  palembangensis  Walter.  Internat.  Rev.  d.  ges. 
Hydrob.  u.  Hydrogr.,  Bd.  XI:  193. 

1921.  Arrhenurus  geei  Marshall.  Trans.  Am.  Mic.  Soc.,  XL,  4:168, 
Pl.XI,  fig.  26-29. 

In  the  author’s  former  paper  in  which  were  described 
some  Arrhenuri  from  China,  the  name  A.  geei  was  given  to 


Marshall — Water  Mites  from  China. 


605 


a  species  represented  by  the  males  only.  The  last  collec¬ 
tion  gave  the  same  males  in  abundance  and  with  them  the 
females  in  equal  numbers,  about  seventy-five  in  all.  Evi¬ 
dently  the  species  is  a  common  one.  It  now  appears  highly 
probable  that  this  is  the  same  species  described  from  fe¬ 
males  only  by  Dr.  Piersig  from  material  secured  in  Su¬ 
matra,  and  later  found  by  Dr.  Viets,  again  only  females,  in 
material  from  southern  China.  The  form  of  the  palpi  and 
the  shape  of  the  genital  areas  agree  very  well  with  the 
earlier  figures  and  descriptions.  The  specific  name  geei, 
being  now  a  synonym,  is  withdrawn. 

Arrhenurus  pisciscaudapetiolatus  nov.  spec. 

PI.  15,  fig.  20-25. 

A  second  species  of  Arrhenurus  was  found  in  the  collec¬ 
tion  which  proved  to  be  a  new  one.  Fourteen  males  were 
present ;  of  the  several  females  with  them,  two  were  recog¬ 
nized,  by  the  palpi,  as  belonging  to  the  same  species.  The 
male  resembles  A.  bicornicodulus  Pier.,  found  in  Sumatra. 
The  body  is  almost  as  broad  as  long  (0.7  mm.  by  0.9  mm.), 
and  quite  elevated  in  the  middle  region.  The  preserved 
material  is  brown  green.  The  short  appendix,  as  shown  in 
the  figures,  bears  a  concavity  on  the  dorsal  surface,  on 
which  is  the  hyaline  appendage,  in  form  like  a  fish  tail. 
This  structure  comes  from  the  posterior  end  of  the  en¬ 
closed  dorsal  shield,  which  is  relatively  small  and  some¬ 
what  eight  sided.  The  wing-like  extensions  of  the  genital 
areas  are  narrow,  the  outlines  indistinct  except  in  the  young 
individuals.  The  palpi  are  characterized  by  a  rather  small 
third  joint  and  by  the  small  number  of  bristles.  The  fourth 
leg  has  a  small  process  on  the  fourth  joint. 

EXPLANATION  OF  THE  PLATES 
PLATE  13 

Fig.  1.  Hydrarachna  nova ,  ventral  plates,  mature  female. 

Fig.  2.  Hydrarachna  nova ,  dorsal  eye  plate. 

Fig.  3.  Hydrarachna  nova ,  genital  area,  young  male. 

Fig.  4.  Hydrarachna  nova ,  palpus. 

Fig.  5.  Eylais  galeata,  epimera,  right  side. 
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Fig.  6. 
Fig.  7. 
Fig.  8. 
Fig.  9. 


Fig.  10. 
Fig.  11. 
Fig.  12. 
Fig.  13. 
Fig.  14. 
Fig.  15. 
Fig.  16. 
Fig.  17. 
Fig.  18. 


Fig.  19. 
Fig.  20. 
Fig.  21. 
Fig.  22. 
Fig.  23. 
Fig.  24. 
Fig.  25. 


Eylais  galeata,  eye  plate. 

Eylais  galeata,  palpi. 

Eylais  asiatica,  eye  plate. 

Eupatra  rotunda ,  ventral  plates. 

PLATE  14 

Neumania  geei ,  left  1st  leg. 

Neumania  geei ,  palpus. 

Neumania  geei,  ventral  surface,  female. 
Limnesia  asiatica,  palpus. 

Limnesia  asiatica,  ventral  surface,  female. 
Limnesia  asiatica,  genital  area,  male. 
Hydrarachna  simulans,  genital  area,  male. 
Hydrarachna  simulans ,  palpus. 

Hydrarachna  simulans,  dorsal  view,  young  male. 


PLATE  15 


Arrhenurus 

Arrhenurus 

Arrhenurus 

Arrhenurus 

Arrhenurus 

Arrhenurus 

Arrhenurus 


palembangensis,  genital  area,  female. 
pisciscaudapetiolatus,  dorsal  view,  male. 
pisciscaudapetiolatus,  ventral  view,  appendix. 
pisciscaudapetiolatus,  lateral  view,  male. 
pisciscaudapetiolatus,  left  palpus,  female. 
pisciscaudapetiolatus,  genital  area,  female. 
pisciscaudapetiolatus,  dorsal  view,  female. 
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THE  DEVELOPMENT  OF  THE  COMPOUND  EYE  OF 
THE  CONFUSED  FLOUR  BEETLE,  TRIBOLIUM 
CONFUSUM  JACQ. 

Wm.  S.  Marshall 

Before  beginning  an  account  of  the  development  of  the 
compound  eye  of  Tribolium  it  might  be  well  to  give  a  brief 
description  of  some  of  the  changes  which  take  place  in  the 
optic  ganglion  during  the  transformation  of  the  beetle 
from  larva  to  imago.  The  brain  of  the  larva,  as  seen  in 
a  whole  mount,  (Fig.  1),  is  situated  in  the  posterior  part 
of  the  head;  it  consists  of  two  pyriform  lobes  from  the 
apex,  anterior  end,  of  each  of  which  a  nerve  passes  forward 
and  lateral  to  an  ocellus  which  lies  a  little  dorsal  and  post¬ 
erior  to  the  insertion  of  the  antenna.  The  above  source  of 
each  ocellar  nerve  is  very  apparent  in  the  study  of  a  whole 
mount  and  it  is  only  by  means  of  sections  that  its  true 
origin  can  be  ascertained. 

Working  over  series  of  both  longitudinal  and  transverse 
sections  of  the  brain  of  the  larva  one  finds,  along  the  outer 
margin  and  well  towards  the  posterior  end  of  each  of  the 
two  lobes,  three  small  fibrillar  areas  connected  with  each 
other  and  together  showing  a  somewhat  longitudinal  ar¬ 
rangement.  The  most  posteriorly  situated  of  these  areas, 
the  third  (Fig.  2-3),  arises  from  the  outer  and  posterior 
corner  of  the  lobe  of  the  brain,  and,  connecting  with  the 
second  and  this  in  turn  with  the  first  fibrillar  area,  the 
three  extend  forward  about  one-third  the  distance  to  the 
apex  of  the  lobe.  Each  fibrillar  mass  is  surrounded  by 
nerve  cells.  The  most  distal  of  these  three  area  continues 
forward  in  a  nerve  and  is  posteriorly  connected  with  the 
second  area  which  is  thus  connected  in  front  with  the  first 
area  and  posteriorly  with  the  third.  We  thus  find  that 
these  three  fibrillar  areas  are  in  connection  with  each  other, 
that  from  the  first  or  most  anterior  area  a  nerve  extends 
forward  to  the  ocellus  and  that  the  third  or  basal  area  is, 
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at  its  posterior  end,  in  communication  with  the  main 
fibrillar  mass  of  the  brain  (Fig.  2).  This  nerve  which 
comes  from  the  first  fibrillar  mass,  one  either  side,  extends 
forward  along  the  outer  margin  of  the  brain  to  its  apex; 
this  is  the  part  not  seen  in  the  whole  mount  of  the  head. 
The  origin  of  the  two  ocellar  nerves,  one  from  the  apex 
of  each  lobe  of  the  brain,  is  thus  only  apparent,  the  real 
origin,  as  already  described,  is  from  the  first,  most  ante¬ 
rior,  fibrillar  area  and  is  far  back  from  the  apex  of  the 
brain  (Fig.  2). 

Transverse  sections  of  the  brain  of  the  larva  show  that 
the  nerve  cells  surrounding  these  three  areas  stain  slightly 
darker  than  the  same  tissue  in  other  parts  of  the  brain. 
(Fig.  3).  These  two  darker  regions,  one  in  each  lobe  of 
the  brain  and  each  enclosing  three  fibrillar  areas,  are 
directly  in  connection  with  the  rest  of  the  brain  and,  from 
an  external  view,  do  not  show  as  separate  parts.  In  the 
pupa,  however,  it  becomes  apparent  that  the  darker  mass 
on  either  side  will  later  become  an  optic  lobe  and  that  the 
three  small  fibrillar  areas  which  it  encloses  will  be  the  ex¬ 
ternal,  middle  and  internal  fibrillar  or  medullary  mass  of 
this  lobe. 

Each  of  the  two  ocelli  of  the  Tribolium  larva  is  a  double 
one;  the  two  parts  are  adjacent  to  each  other  and  they  are 
embedded  in  the  hyodermis  close  to  the  cuticula,  they  re¬ 
main  in  this  position  throughout  larval  life.  Soon  after 
pupation  begins  each  double  ocellus  starts  to  move  or  be 
drawn  away  from  the  surface  of  the  head  and  out  of  the 
layer  of  hypodermal  cells  in  which  it  was  imbedded,  in 
this  layer  a  gap  is  thus  left  which  soon  becomes  filled  in 
with  cells  and  obliterated.  Each  ocellus  wanders  fur¬ 
ther  away  from  the  hypodermis  until  it  finally  reaches 
the  apex  of  the  optic  lobe  and  here,  slightly  to  one  side, 
it  can  be  found  in  the  brain  of  the  adult.  This  wandering 
of  the  ocelli  has  been  described  in  a  number  of  insects, 
Corneli  (2),  Bretschneider  (1) ;  in  not  all  do  the  ocelli 
wander  as  far  as  the  brain  but  they  remain  attached  to 
some  of  the  nerve  fibres  connecting  the  optic  ganglion  with 
the  compound  eye,  Gunther  (3) ;  this  movement  of  the 
ocelli  is  doubtless  due  to  the  contraction  of  the  ocellar  nerve. 
The  two  parts  of  each  ocellus  lie  diagonally  across  the  head 
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in  juxtaposition  to  each  other.  The  outer  surface  of  the 
ocellus  is  rounded  and  lies  almost  against  the  cuticula,  a 
few  flattened  hypodermal  cells  between  the  two.  Passing 
from  the  median  part  of  the  ocellus  to  its  margin  the  hypo- 
dermal  cells  become  longer  and  longer  until,  outside  the 
margin  of  the  ocellus,  they  are  of  the  regular  type,  long 
and  narrow.  From  an  examination  of  sections  from 
pupae  of  different  ages  we  find  that  the  ocelli  do  not  al¬ 
ways  withdraw  from  the  hypodermis  at  the  same  age  and 
that  pupae  of  apparently  the  same  age,  of  similar  age  in 
eye  development,  will  also  show  a  difference  in  the  position 
of  the  ocelli.  After  the  spindles  have  been  formed  one 
section  at  this  age  will  show  the  ocellus  entirely  withdrawn 
from  the  hypodermis  on  one  side,  only  partially  withdrawn 
from  the  other.  Another  slide,  about  the  age  as  repre¬ 
sented  in  Figure  9,  shows  both  the  ocelli  completely  with¬ 
drawn  while  another  slide,  of  an  insect  of  practically  the 
same  age,  shows  that  neither  one  has  started  to  leave  the 
hypodermis.  One  specimen  of  an  old  pupa  had  the  ocellus 
on  one  side  just  outside  of  the  hypodermis,  on  the  other 
side  it  had  reached  the  brain.  We  have  already  said  that 
the  ocellus  on  either  side  is  a  double  one.  These  two  parts 
are  close  together  and  generally  travel  towards  the  brain 
as  a  single  mass,  this  does  not  always  occur  as  one  may 
follow  the  other  with  an  appreciable  distance  between  the 
two.  It  is  thus  shown  that  the  removal  of  the  ocelli  from 
the  hypodermis  and  their  arrival  adjacent  to  the  brain  does 
not  regularly  follow  any  definite  stage  in  eye  development, 
also  that  the  ocelli  of  the  two  sides  do  not  always  with¬ 
draw  at  the  same  time. 

Each  ocellus  is  pigmented  and  the  pigment  granules  are 
present  in  the  old  ocelli  after  the  beetle  has  become  mature 
and  the  compound  eyes  have  developed.  Kirchhoffer  (7)  and 
others  have  advanced  the  view  that  the  pigment  of  the 
compound  eye  is  not  a  product  of  the  cells  in  which  it  oc¬ 
curs,  but  is  due  to  a  migration  of  the  pigment  of  the  larval 
ocellus;  he  holds  that  the  pigment  granules  migrate  along 
the  post-retinal  nerve  fibres,  first  into  the  cells  of  the 
retinula  and  later  in  the  pigment  cells  themselves.  Johan¬ 
sen  (4)  believes  that  in  Vanessa  the  pigment  comes  from 
the  ocelli  of  the  larva,  brought  there  by  the  leucocytes.  In 
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Tribolium  pigment  granules  have  been  seen  in  this  same 
position  but  when  specimens  were  examined  in  which  the 
pigment  is  already  in  the  visual  cells  it  is  apparent  that 
these  pigment  granules  are  not  more  than  one-half  or 
one-third  as  large  as  those  remaining  in  the  old  ocellus. 
We  believe  that  the  pigment  granules  are  formed  de  novo 
in  the  cells  of  the  developing  ommatidium,  first  appearing 
in  the  visual  cells.  Depigmented  sections  of  adult  beetles 
show  that  the  cells  and  nuclei  of  the  old  ocellus  are  still 
intact  and  have  remained  so  even  if  they  have  moved 
from  their  original  position  and  are  of  no  further  use. 

As  each  ocellus  moves  away  from  the  hypodermis  ner¬ 
vous  tissue  spreads  along  its  outer  margin  and  comes  in 
contact  with  the  base  of  the  hypodermal  cells.  The  first 
appearance  and  origin  of  this  nerve,  nervus  opticus,  we 
were  unable  to  trace;  in  sections  it  was  sometimes  seen 
at  one  side  of  the  ocellus  only  (Fig.  4),  again  on  two 
sides,  and  it  is  not  clear  whether  the  new  nerve  entirely 
encircles  the  ocellus  or  passes  by  it  in  one  or  more  places, 
Johansen  (4),  Kirchhoffer  (7),  Rosch  (10.  This  nerve  can 
easily  be  traced  to  the  external  fibrillar  mass  of  the  optic 
lobe  so  its  origin  is  directly  the  same  as  the  ocellar  nerve. 
As  the  ocellus  receeds  from  the  surface  the  optic  nerve 
branches  over  the  inner  surface  of  the  area  of  the  eye 
rudiment  and  each  branch  is  seen  to  end  at  a  point  on 
the  hypodermis  where  an  ommatidium  has  started  to  de¬ 
velop. 

The  optic  lobes  have  grown  more  rapidly  than  the  rest 
of  the  brain  and  now  make  up  a  relatively  larger  propor¬ 
tion  of  the  entire  mass  (compare  figures  2  and  5).  The 
brain  has  grown  relatively  more  than  the  head  and  comes 
to  occupy  a  much  larger  part  of  the  head  capsule. 

During  metamorphosis  another  change  which  has  taken 
place,  besides  the  great  comparative  growth  of  the  optic 
lobes,  has  been  the  shifting  of  the  brain  into  a  different 
part  of  the  head  capsule.  The  long  ocellar  nerves  of  the 
larva,  longer  than  the  brain  itself,  have  disappeared  due  to 
the  withdrawal  of  the  ocelli  from  the  hypodermis  and  the 
new  position  of  the  brain,  which  has  moved  forward  in 
the  head,  is  nearer  the  compound  eye.  Earlier  we  found 
in  the  brain  of  the  larva  there  were,  each  side,  three  small 
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fibrillar  areas  from  the  first  of  which  came  the  nerve  to 
the  ocellus.  During  metamorphosis  these  three  small 
areas  increase  in  size  more  rapidly  than  the  other  parts 
of  the  brain  and  remain  connected  with  each  other  and 
the  last  one  with  the  main  part  of  the  brain.  With  this 
increase  in  size  they  come  to  occupy  a  more  forward  posi¬ 
tion  in  the  head.  Originally  pointed  towards  the  anterior 
part  of  the  head  each  has  come  to  bend  towards  the  lat¬ 
eral  margin  of  the  head  towards  the  place  where  the  com¬ 
pound  eyes  are  developing.  In  the  adult  beetle  a  line 
drawn  through  these  three  areas  would  be  almost  trans¬ 
verse  to  the  longitudinal  axis  of  the  head,  in  the  larva  such 
a  line  would  have  been  nearly  longitudinal.  A  compari¬ 
son  of  figure  2  with  figure  6  will  show  what  has  taken  place, 
how  the  long  nervus  ocellus  of  the  larva  has  ceased  to  exist 
and  the  connection  in  the  adult  between  the  lobus  opticus 
and  the  compound  eye  consists  of  a  number  of  short 
branches  passing  from  the  former  to  each  ommatidium  of 
the  latter. 


Development  of  the  Compound  Eye 

The  hypodermis  covering  the  head  of  Tribolium  at  the 
end  of  larval  life  shows  in  different  parts  cells  of  varying 
shapes  and  sizes,  the  regions  interesting  us  are  those  form¬ 
ing  the  two  areas  where  later  the  compound  eyes  will  de¬ 
velop.  The  cells  in  these  regions  are  long  and  narrow, 
each  is  widest  where  its  nucleus  is  situated,  or,  rarely, 
where  the  cell  is  attached  to  the  basement  membrane.  The 
nuclei  of  these  cells  are  much  crowded  against  each  other 
and  many  have  been  pushed  towards  one  end  of  the  cell; 
as  a  result  the  nuclei  of  the  hypodermal  cells  do  not,  in 
these  areas,  form  a  distinct  layer.  Some  of  the  cells  are 
separated  from  each  other  throughout  most  or  a  small 
part  of  their  length  but  such  intercellular  spaces  have  no 
regularity  in  their  appearance.  Along  the  outer  margin  of 
the  hypodermis  covering  these  two  eye  areas  is  a  layer  of 
cytoplasm  containing  no  resting  nuclei  but  in  which  mit¬ 
otic  figures  are  often  seen,  seldom  in  any  other  part  of 
the  hypodermis;  it  is  probable  that  the  nuclei  wander  into 
this  outer  zone  before  dividing.  Many  specimens  show 
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along  the  outer  surface  a  number  of  short  projections, 
these  are  no  doubt  formed  by  a  secretion  given  off  to  form 
either  the  new  cuticular  layer  or  the  moulting  hairs  used 
to  push  the  old  cuticula  away  from  the  other  part  of  the 
body  wall.  These  processes  are  somewhat  similar  to  what 
Cornell  (2)  has  shown  in  the  larval  eye  of  Trichiocampus 
and  are  also  like  the  sense  rods  Zavrel  (12)  figures  in  the 
developing  eye  of  Vespa.  These  processes  are  found  not 
only  on  the  hypodermal  cells  of  the  eye  areas  but  over  the 
other  parts  of  the  head  thus  making  it  more  likely  that 
they  are  small  strands  of  secretion  to  form  the  new  culti- 
cular  covering  or  greatly  reduced  moulting  hairs. 

In  the  early  development  of  the  compound  eye  the  first 
noticeable  change  in  the  hypodermis  is  a  grouping  together 
of  some  of  the  cells  to  form  a  spindle-like  body,  a  structure 
found  nowhere  else  but  in  the  eye  areas.  Each  cell  of  the 
spindle  is  long  and  narrow,  widest  at  the  center  where  the 
nucleus  is  situated  and  gradually  tapering  off  towards  the 
cuticula  at  one  end  and  towards  the  basement  membrane  at 
the  other  and  differing  from  the  other  hypodermal  cells 
in  its  greater  central  thickness,  (Fig.  7).  Each  of  these 
cells  has  an  ovoid  nucleus  pushed,  it  may  be,  a  little  towards 
one  end  of  the  cell  by  the  crowding  of  the  neighboring- 
nuclei  but  nearly  equidistant  from  the  ends  of  the  cell. 
Any  one  of  these  cells  may,  exceptionally,  become  slightly 
separated  from  the  others  but  near  their  apices  they  are 
all  together  in  a  compact  mass.  These  are  the  visual  cells 
which  thus  early  become  differentiated  from  the  other  hy¬ 
podermal  cells;  each  group  will  later  form  a  retinula,  this 
is  the  earliest  stage  in  the  development  of  an  ommatidium. 
Surrounding  each  spindle  are  long  narrow  hypodermal  cells 
the  nuclei  of  which  may  vary  in  position  from  near  one 
end  of  the  cell  to  the  other  and  each  cell  extending  from 
the  basement  membrane  to  the  outer  surface  of  the  hypo¬ 
dermis. 

The  spindle-like  groups  of  slightly  modified  cells  are 
found  in  both  areas  of  the  hypodermis  where  later  the 
compound  eyes  will  appear,  they  lie  quite  close  to  and 
equidistant  from  each  other.  Each  developing  retinula  is 
connected  at  its  base  with  a  small,  short  nerve,  which 
comes  from  one  of  a  group  of  nerve  cells  that  lie  very  close 
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to  the  base  of  the  hypodermis.  Does  the  stimulus  which 
starts  the  grouping  of  the  cells  to  form  the  beginning  of 
an  ommatidium  commence  when  a  nerve  fibril  touches  the 
basement  membrane,  then  at  this  point  will  start  the  de¬ 
velopment  which  greatly  modifies  the  hypodermal  cells  and 
results  in  the  formation  of  a  complicated  ommatidium; 
or,  is  the  first  grouping  together  and  enlargement  of  the 
cells  the  stimulus  which  attracts  to  them  the  nerve  fila¬ 
ment  from  the  adjacent  group  of  nerve  cells?  This  might 
easily  take  up  the  question  as  to  the  position  of  the  cyton, 
whether  in  the  nerve  tissue  or  in  the  retinula,  to  this  dis¬ 
cussion  we  have  nothing  new  or  of  interest  to  add.  In 
the  search  for  the  earliest  stage  in  the  development  of  the 
compound  eye  no  specimen  was  found  showing  any  trace 
of  the  development  of  the  ommatidia  that  did  not  already 
have  the  connection  with  the  nervous  system.  Rosen  (11) 
in  his  work  on  the  Termites  shows  the  nerves  touching  the 
base  of  the  hypodermis  before  they  have  in  any  way  become 
modified  to  show  the  development  of  the  eye,  Jorschke  (5) 
shows  the  same  thing  for  Termes.  Kopec  (8)  has  shown  that 
when  the  brain  is  removed  from  the  larva  in  the  last  instar 
the  eye  will  develop  in  the  imago.  He  says :  “The  eyes  of  the 
moths  Lymantria  dispar  develop  in  complete  independ¬ 
ence  of  the  brain  and  the  suboesophageal  ganglion.  The 
brain  exerts  only  a  regulating  influence  on  the  direction  of 
the  nerve  fibres  going  from  the  retina  of  the  eye  to  the 
optic  ganglion/' 

When  the  development  of  the  eye  commences  the  larva 
has  become  quiet.  In  sections  it  is  seen  that  the  chitinous 
covering  of  the  larva,  last  instar,  is  present  and  shows  a 
thinner  primary  and  a  thicker,  secondary,  layer;  there  is 
also  under  this  a  new  layer,  the  cuticular  covering  of  the 
pupa,  this  has  just  started  to  form  and  in  places  is  hardly 
visable.  At  what  period  in  the  development  of  the  eye  this 
new  cuticular  covering  first  appears  is  problematical.  That 
it  starts  early  is  shown  by  finding  specimens  similar  in  age 
to  figure  8  already  showing  it,  but,  then,  there  are  other 
specimens  of  apparently  the  same  age  in  which  it  is  not 
visable.  It  appears,  of  course,  on  other  parts  of  the  body 
as  well  as  over  the  two  eye  areas  and  is  a  transparent  layer 
which  gradually  increases  in  thickness  with  the  age  of  the 


618  Wisconsin  Academy  of  Sciences,  Arts,  and  Letters. 

pupa;  finally,  when  the  last  larval  skin  is  cast,  it  becomes 
the  only  cuticular  covering.  Some  of  the  spindles  show 
at  their  distal  end  a  pore-like  depression  similar  to  what 
might  be  found  in  a  small  gland;  the  visual  cells,  it  ap¬ 
pears,  as  well  as  the  others  forming  the  area  of  the  eye 
rudiment,  are  secretory. 

The  next  noticeable  change,  a  very  slight  one,  is  the 
increased  width  of  each  of  the  visual  cells  and  consequently 
of  the  entire  spindle  which  becomes  more  clearly  differ¬ 
entiated  from  the  remainder  of  the  hypodermis;  this  is  in 
part  due  to  the  lighter  appearance  of  its  cells  (Fig.  8).  The 
nuclei  of  the  visual  cells  have  increased  in  size  and  are 
now  larger  than  those  of  the  other  hypodermal  cells.  In 
a  number  of  specimens  one  to  four  nuclei  are  visable  near 
the  distal  end  of  the  spindle  and  very  close  to  or  touching 
its  margin;  While  not  able  to  say  positively  that  these 
are  the  nuclei  of  the  crystalline  cone  cells  they  at  least 
occupy  the  position  which  these  later  assume  (Fig.  8,  C. 
C.N.). 

Besides  a  continued  increase  in  width  another  feature 
that  is  noticeable  at  a  little  later  stage  is  the  first  appearance 
of  the  pigment  (Fig.  9).  The  pigment  granules  are  first 
noticed  at  the  distal  end  of  the  nuclei  of  the  visual  cells, 
that  end  which  is  nearer  the  outer  surface,  a  few  granules 
appear  near  the  surface  of  each  nucleus,  assembling  as  a 
cap  over  its  end.  With  the  growth  of  the  retinula  more 
and  more  pigment  granules  accumulate;  in  one  direction 
they  extend  towards  the  distal  end  of  the  visual  cells  and 
in  the  other  down  over  the  surface  of  each  nucleus,  later 
even  below  them.  In  most  sections  it  becomes  difficult  to 
see  which  pigment  granules  belong  to  each  cell  but  they  can 
be  separated  from  each  other  towards  the  tip  of  each  mass. 
Pigment  granules  do  not  appear  simultaneously  in  all  the 
ommatidia  in  a  developing  eye,  in  the  same  section  some 
retinulae  may  show  pigmentation  and  in  others  it  has  not 
yet  started;  this  is  true  only  of  the  early  stages.  Both 
Kirchhoffer  (7)  and  Johansen  (4)  figure  the  pigment 
granules  as  first  appearing  in  the  basal  part  of  the  hypo- 
dermal  cells  and  not  near  the  nucleus. 

At  the  time  the  pigment  granules  first  appear  the  nuclei 
qf  the  crystalline  cone  cells  become  clearly  differentiated 
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and  occupy  a  position  near  the  distal  end  of  each  spindle 
and  adjacent  to  it  (Fig.  9.  C.  C.  N.) .  All  the  sections  of 
these  early  stages  were  cut  longitudinal  to  the  hypodermal 
cells  and  consequently  showed  the  developing  ommatidium 
in  its  entire  length;  in  these  sections  were  seen  but  two, 
seldom  three  of  these  crystalline  cone  nuclei  although  we 
know  from  studying  sections  of  later  stages  that  there  are 
four  of  them  present  and  situated  equidistant  from  each 
other  around  the  spindle.  No  cell  boundaries  can  be  seen 
for  the  cells  of  these  nuclei  but  they  later  appear  and  it  then 
becomes  apparent  that  these  four  cells  are  large,  with  their 
cytoplasm  staining  lighter  than  that  of  the  visual  cells,  also 
that  their  nuclei  increase  in  size  and  become  more  spherical. 
These  four  nuclei  with  their  cells  push  in  against  the  spindle 
and  occupy  all  the  space  around  its  distal  half  (Fig.  10). 

During  the  earliest  development  of  the  eye  the  visual 
cells  occupy  the  most  prominent  position  in  the  hypodermis 
of  the  eye  area,  in  fact  at  the  beginning,  the  spindles  form¬ 
ed  by  the  visual  cells  are  all  one  sees  except  the  regular 
cells  of  the  hypodermis.  We  now  have  reached  a  stage 
when  the  most  noticeable  feature  in  the  developing  eye  is 
the  rapid  increase  in  the  size  of  the  crystalline  cone  cells, 
they  soon  become  the  most  noticeable  part  of  each  develop¬ 
ing  ommatidium.  Included  in  this  is  the  clear  space  which 
soon  forms  in  each  of  these  cells  and  comes  to  occupy  at 
least  half  of  the  cell,  these  spaces  appear  very  prominent  in 
the  section  (Fig.  10). 

After  the  crystalline  cone  cells  have  become  clearly  dif¬ 
ferentiated  and  their  nuclei  have  changed  to  a  spherical 
shape  there  appears  a  clear  area  in  each  cell,  this  is  the  be¬ 
ginning  of  the  section  which  should  later  form  the  crystal¬ 
line  cone.  The  crystalline  cone  cells  in  their  enlargment 
press  in  against  the  distal  part  of  the  spindle  compressing 
that  part  of  it  gradually  pushing  it  towards  the  basal, 
nucleated,  part;  the  nuclei  having  withdrawn  from  the 
center  of  the  hypodermis  to  occupy  a  position  nearer  the 
base  of  the  spindles;  this  continues  and  soon  the  apex  of 
the  spindle  is  withdrawn  from  the  outer  surface  of  the 
hypodermis,  it  thus  becomes  relatively  shorter,  the  entire 
spindle  pushing  down  towards  the  basal  half  of  the  hypo¬ 
dermis.  This  clearly  divides  each  developing  ommatidium 
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into  two  parts;  a  distal  portion  composed  of  the  four  large 
crystalline  cone  cells  and  a  proximal  part,  the  retinula. 
The  clear  space  in  each  crystalline  cone  cell  has  increased  in 
size  and  is  situated  between  the  nucleus  of  the  cell  and  the 
margin  of  the  spindle  (Fig.  11).  The  pigment  is  still  en¬ 
tirely  restricted  to  the  visual  cells  and  the  combined  pig¬ 
ment  of  all  these  cells  forms  a  cone  whose  apex  is  directed 
towards  the  outer  surface  of  the  head  and  whose  base  rests 
in  part  upon  the  nuclei  of  the  visual  cells.  The  pigment 
mass  is  made  up  of  separate  groups  of  granules  each  one  of 
which  occupies  a  single  visual  cell,  these  are  so  close  to¬ 
gether  that  only  near  the  apex  can  the  separate  parts  be 
seen. 

The  formation  of  the  pigment  has  been  described  in  an 
early  stage  of  the  development  of  the  eye,  a  study  of  its 
first  appearance  leads  to  the  conclusion  that  there  is  some 
variation  in  the  period  of  its  development  as  compared  with 
other  changes  taking  place  in  the  eye.  Compared  with  the 
removal  of  the  ocelli  from  the  hypodermis  the  pigment 
first  appears  at  about  the  time  they  leave  this  layer,  some 
sections,  however,  show  the  ocelli  completely  withdrawn 
from  the  hypodermis  and  no  pigment  in  the  visual  cells. 
Compared  with  the  formation  of  the  pupal  cuticula  there  is 
also  a  variation ;  some  specimens  with  a  very  thin  cuticula 
show  pigment  granules  already  formed,  other  specimens 
with  a  much  thicker  cuticula  do  not. 

The  unmodified  hypodermal  cells,  those  lying  between 
the  ommatidia,  have  changed  but  slightly,  they  have  in¬ 
creased  a  little  in  size  but  are  still  crowded  in  between  the 
developing  ommatidia.  The  boundaries  of  these  cells  are 
not  distinguishable  but,  here  and  there,  as  in  the  earlier 
stages,  one  can  find  places  where  they  have  in  part  pulled 
away  from  each  other  and  at  such  places  their  length  and 
narrowness  can  be  seen.  The  larval  cuticula  covers  the 
head  and  under  it  the  new  layer  of  cuticula  has  increased 
in  thickness  and  become  plainly  visable. 

In  the  next  stage,  (Fig.  12),  all  the  cells  in  the  hypoder¬ 
mis  of  the  eye  area,  either  modified  or  normal,  have  in¬ 
creased  in  length.  So  far  the  cuticular  secretion  covering 
this  area  has  been  of  a  nearly  uniform  thickness  and  very 
similar  to  what  would  be  found  covering  the  hypodermis 
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over  any  other  part  of  the  head.  Now  with  the  increase 
in  length  of  the  cells  of  the  ommatidia  that  portion  of  the 
cuticula  over  these  small  areas  has  been  pushed  out  to 
form  a  curved  layer  resting  on  the  outer  surface  of  each 
group  of  four  crystalline  cone  cells.  The  cuticula  covering 
the  interommatidial  cells,  the  regions  between  each  develop¬ 
ing  ommatidium,  is  now  pushed  in  thus  giving  to  each  om- 
matidium  a  lens-like  top  but  the  outer  surface  of  the  lens 
has  so  far  been  the  only  part  developed.  There  is,  as  far 
as  we  can  discern,  no  real  inpushing  of  the  cuticula  between 
the  ommatidia  but  a  large  amount  of  secretion  is  added  at 
this  region  by  the  corneal  cells  lying  between  the  ommatidia 
and  under  this  ingrowth  (Fig.  13  Cn.  C.)  ;  this  gives  the 
appearance  of  an  inverted  ridge  sorrounding  the  outer  sur¬ 
face  of  each  ommatidum.  This  also  gives,  in  surface  view, 
the  distinct  corneal  characteristic  of  the  compound  eye  of 
insects,  these  areas  are  separated  from  each  other  by  the 
intercorneal  region  where  the  cuticula  covers  the  regular 
hypodermal  cells  (Fig.  12).  The  four  crystalline  cone 
cells  have  changed  but  little,  the  outer  surface  of  these  four 
combined  cells  is  now  convex  corresponding  to  the  cuticular 
corneal  layer,  proximally  the  shape  of  this  group  of  cells 
had  undergone  quite  a  change  continuing  to  push  down  the 
apex  of  the  spindle  until  it  becomes  flattened  or  slightly 
concave.  The  group  of  crystalline  cone  cells  is  now  larger 
than  the  group  of  retinular  cells,  these  latter  have  become 
shortened  and,  instead  of  extending  from  cuticula  to  base¬ 
ment  membrane,  they  now  occupy  but  little  more  than  half 
of  this  space.  The  great  mass  of  the  retinula  is  that  part 
sorrunding  the  nuclei,  from  here  it  tapers  to  the  basement 
membrane  (Fig.  12). 

A  section  cut  longitudinally  through  an  ommatidium 
shows  that  at  either  side  of  the  crystalline  cone  cells,  in 
reality  sorrounding  each  group  of  four,  there  is  a  group 
of  nuclei  similar  to  those  of  the  normal  hypodermal  cells 
but  surrounded  by  cytoplasm  which  stains  darker  than  at 
other  parts  of  the  section.  These  nuclei  are  just  under  the 
intercorneal  cuticluar  region  and  are  the  active  corneal 
cells  from  whose  secretion  the  major  part  of  the  cornea 
will  be  formed  (Fig.  13). 

The  intercornal  space  is  apparently  the  center  for  the 
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growth  of  the  corneal  lens,  the  secretion  is  added  from  the 
distal  margin  of  each  ommatidium  to  finally  meet  in  the 
center  and  form  in  this  way  the  completed  lens.  If  a  little 
later  stage  than  this  last  is  taken  and  a  section  choosen 
which  shows  side  by  side  a  cut  ommatidium  on  one  side  and 
the  space  between  two  ommatidia  on  the  other,  (Fig.  14) 
a  decided  difference  is  seen  in  the  thickness  of  the  cuticular 
layer.  Surrounding  each  ommatidium  is  the  intercorneal 
area  which  from  within  would  appear  as  an  inverted  ridge 
surrounding  the  crystalline  cone  cells  and  underneath  the 
ridge  at  all  places  are  active  cells  from  whose  secretion 
we  believe  most  of  the  corneal  lens  is  formed.  By  this 
growth  the  four  crystalline  cone  cells  are  pushed  inward 
and  their  diameter  becomes  smaller  as  the  lens  is  formed. 
In  figure  14  is  shown  a  longitudinal  section  through  the 
median  part  of  the  crystalline  cone  cells  and  to  the  right 
is  half  of  a  space  cut  through  the  intercorneal  region.  In 
the  part  representing  the  entire  ommatidium  is  shown  how 
the  newly  secreted  cuticula,  stippled  in  the  drawing,  has 
pushed  the  distal  part  of  the  four  cyrstalline  cone  cells  into 
a  central  restricted  area.  To  the  right  is  shown  the  thick¬ 
ness  of  the  cuticula  in  the  space  between  the  ommatidia. 
This  secretion  continues  until  finally  the  crystalline  cone 
cells  are  entirely  dispelled  from  this  part  and  the  corneal 
lens  occupies  the  space  they  earlier  filled. 

In  the  continued  development  of  the  ommatidium  we  find 
that  the  most  noticeable  change  from  now  on  is  the  almost 
complete  dissapearance  of  what  has  been  described  in  some 
of  the  earlier  stages  as  the  crystalline  cone  and  the  sup¬ 
pression  of  its  cells.  In  the  development  of  the  compound 
eye  of  insects  of  the  eucone  type  the  crystalline  cone  ap¬ 
pears  in  a  way  very  similar  to  what  has  been  described  for 
Tribolium;  their  nuclei  slowly  pass  to  the  distal  end  of 
the  cells,  the  cone  secretion  is  formed  within  the  cells  un¬ 
til  it  occupies  most  of  their  space;  the  mass  of  this  secre¬ 
tion  from  all  of  the  cells  forms  the  crystalline  cone.  In  Tri¬ 
bolium  development  having  proceeded  in  the  normal  way 
until  the  four  large  crystalline  cone  cells  become  in  part 
filled  with  a  clear  space,  these  spaces  begin  to  decrease  in 
size  and  before  development  has  ended  they  have  reached 
their  maximum  growth.  The  cells  thus  come  to  occupy 
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a  smaller  relative  part  of  the  ommatidium  and  the  clear 
space  each  one  contains  becomes  smaller.  In  figure  12  the 
four  crystalline  cone  cells  occuply  nearly  all  the  space  un¬ 
der  that  part  of  the  cuticula  which  outlines  the  limits  of  the 
corneal  lens  and,  with  a  part  of  the  hypodermal  cells  sur¬ 
rounding  them,  lie  under  one  of  the  convex  areas  of  the 
cuticula  which  they  nearly  fill. 

We  have  earlier  called  attention  to  the  growth  of  the 
new  cuticular  covering  over  the  eye  areas  of  the  pupa,  to 
the  formation  of  the  corneal  areas  and  the  fact  that  a  large 
amount  of  secretion  going  to  form  a  corneal  lens  appears 
to  fill  in  the  bulging  convex  parts  by  forming  first  around 
the  margin  and  then  pushing  in  towards  the  center.  As  this 
occurs  the  distal  part  of  the  crystalline  cone  cells  which 
occupy  this  space  must  decrease  in  size  and  become  nar¬ 
rower  and  narrower  as  the  secretion  pushes  in  from  the 
margin  of  each  area  towards  the  center.  This  is  what 
happens  and  the  distal  portion  of  the  crystalline  cone  cells 
slowly  decrease  in  diameter  until,  towards  the  end  of  pupal 
life,  the  shape  has  changed  from  that  shown  in  figure  12 
to  what  is  represented  in  figure  18.  In  this  last  figure  a 
decided  change  has  occurred  in  the  crystalline  cone  cells 
other  than  a  decrease  in  size;  heretofore  the  cytoplasm  of 
these  cells  has  been  around  each  nucleus  and  distal  to  them ; 
where  earlier  nothing  but  the  clear  space  was  seen  there 
now  appears  a  dark  body  from  each  of  the  four  crystalline 
cone  cell  nuclei  to  near  the  distal  margin  of  the  retinula 
cells  (Fig.  15). 

The  cone  cells  become  much  narrower  and  around  each 
group  is  a  layer  of  cytoplasm  belonging  to  the  corneal  cells 
(Fig.  17).  In  an  old  pupa  (Fig.  18)  can  be  noticed  the 
marked  decrease  in  size  of  the  space  formerly  occupying 
such  a  large  part  of  the  crystalline  cone  cells  and  which  one 
had  a  right  to  suppose  would  develop  into  a  large  crystalline 
cone.  That  each  of  these  crystalline  cone  cells  develops  a 
darker  cytoplasmic  area  extending  towards  the  end  of  the 
retinula  is  shown  by  the  longitudinal  section  (Fig.  18)  and 
a  transverse  section  through  the  same  region  (Fig.  19). 
In  a  few  of  the  old  pupae  a  rhabdom  formation  is  seen  (Fig. 
18  Rhb.)  and  again  easily  noticed  in  a  transverse  section 
of  this  region  (Fig.  20) . 
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For  some  time  in  the  development  of  the  eye  the  pigment 
granules  are  entirely  restricted  to  the  visual  cells  but  later 
the  four  corneal  cells  surrounding  the  crystalline  cone  cells 
contain  pigment  granules  especially  in  that  part  of  the 
cell  containing  the  nucleus  (Figs.  15  and  16).  The  pigment 
granules,  other  than  those  already  described,  are  hard  to 
place  but  at  all  stages  the  retinula  cells  are  more  heavily 
pigmented  than  any  other  part;  in  other  parts  of  the  om- 
matidium  the  cell  boundaries  are  hard  to  differentiate  but 
hypodermal  cells  between  the  ommatidia  contain  pigment 
granules.  In  the  retinula  the  greatest  mass  of  pigment  is 
still  in  the  portion  around  the  nuclei,  in  the  more  proximal 
part  the  granules  are  seen  to  be  arranged  in  chains  as 
if  they  were  here  confined  to  the  marginal  parts  of  the 
cells.  The  distal  ends  of  the  retinula  cells  having  been 
pushed  down  by  the  crystalline  cone  cells  the  cone-like 
formation  of  the  pigment  (Fig.  11)  has  been  lost  and  be¬ 
come  flattened  or  slightly  curved. 

Ending  with  a  short  description  of  the  eye  of  the  adult 
beetle;  these  sections  were  all  cut  from  insects  preserved 
very  soon  after  their  emergence  and  before  the  cuticula 
had  hardened,  this  accounts  for  the  small  projection  still 
present  from  the  crystalline  cone  cells  (Fig.  21),  also  that 
a  part  of  the  crystalline  lens  is  still  soft  and  has  a  concavity 
in  its  center  into  which  the  aforementioned  papilla  fits. 
A  study  of  the  longitudinal  and  of  the  transverse  sections 
(Figs.  21,  22,  23,  24,  25)  will  show  very  little  change  be¬ 
tween  this  stage  and  that  of  the  oldest  pupa  figured  (Fig. 
18).  The  rhabdom  (Figs.  21  and  24  Rhb.)  has  become  more 
prominent,  it  is  short  and  does  not  reach  as  far  down  as  the 
nuclei  of  the  retinula  cells.  The  interommatidial  cells  form 
distinct  masses  alternating  with  the  ommatidia.  The  nuc¬ 
lei  of  these  cells  are  rather  indefinitely  arranged  in  four  lay¬ 
ers;  one  of  these  is  out  near  the  cuticular  surface  and  an¬ 
other  irregular  layer  near  the  base  of  the  hypodermis.  Be¬ 
tween  these  are  two  fairly  regular  layers  occupying  about 
the  same  place  as  do  the  nuclei  of  the  retinular  cells. 

All  transverse  sections  which  contained  the  pigment 
granules  show  a  central  retinula  cell  which  could  not  itself 
be  seen  but  its  mass  of  pigment  granules  (Fig.  26)  were 
clearly  visable ;  often,  in  the  depigmented  sections,  the  nuc- 
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leus  itself  was  easily  noticed  (Fig.  25).  Some  sections 
showed  traces  of  a  second  central  retinula  cell  but  this 
was  exceptional. 


Summary 

The  origin  of  the  ocellar  nerve  of  the  larva  is  not  from 
the  apex  of  each  lobe  of  the  brain  but  from  one  of  three 
small  fibrillar  areas  situated,  each  side,  near  the  base. 
During  metamorphosis  the  brain  grows  relatively  much 
more  than  the  head,  it  moves  to  a  more  anterior  position. 
The  three  small  fibrillar  areas  of  the  brain  of  the  larva  in¬ 
crease  very  much  in  size,  shift  their  position  and  become 
the  outer,  middle  and  inner  fibrillar  mases  of  the  optic  lobe. 

The  earliest  appearance  of  the  compound  eye  is  a  group¬ 
ing  together,  in  the  eye  areas,  of  a  few  hypodermal  cells 
to  form  a  spindle-like  body,  these  are  the  visual  cells ;  they 
increase  in  size  and  form  a  retinula. 

Near  the  distal  end  of  the  retinula  four  nuclei  enlarge 
and,  with  the  cytoplasm  around  them,  become  the  crystalline 
cone  cells.  Those  four  cells  increase  very  much  in  size  to 
become  the  largest  part  of  the  ommatidium  and,  in  their 
growth,  they  push  the  distal  part  of  the  retinula  away  from 
the  surface  of  the  eye. 

There  are  now  two  distinct  parts  to  each  developing  om¬ 
matidium;  the  distal  portion,  the  crystalline  cone  cells  and 
a  proximal  part,  the  retinula. 

Pigment  early  appears  in  the  visual  cells  and  near  their 
nuclei,,  next  in  the  corneal  cells,  finally  in  the  cells  between 
the  ommatidia. 

Each  crystalline  cone  cell  has  a  large  clear  space,  secre¬ 
tion,  in  its  proximal  part;  these,  which  in  eucone  eyes  de¬ 
velops  into  the  crystalline  cone,  disappear  in  Tribolium  in 
older  pupae  and  the  eye  of  the  adult  is  without  a  crystalline 
cone. 

At  an  early  stage  each  ommatidium  becomes  convex  over 
its  outer  surface  and  pushes  out  the  cuticula  at  this  region ; 
this  is  the  beginning  of  the  cuticular  lens.  The  corneal 
cells  which  lie  between  the  ommatidia  and  at  their  outer 
margin,  continue  to  secrete  cuticula  and  this  gradually 
pushes  in  towards  the  crystalline  cone  cells  and  expels  them 
40 
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from  their  original  position;  this  secretion  completes  the 
formation  of  the  lens.  The  four  crystalline  cone  cells  finally 
form  a  small  group;  as  the  lens  grows  they  gradually  de¬ 
crease  in  size,  they  no  doubt  aid  in  the  secretion  of  the 
lens. 
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EXPLANATION  OF  PLATES 

Ant.  Antenna. 

Br.  Brain. 

B.  M.  Basement  Membrane. 

C.  L.  Corneal  lens. 

C.  C.  N.  Crystalline  cone  cell  nucleus. 

CN.  C.  Corneal  cells. 

CU.  Cuticula. 

HYP.  Hypodermis. 

Ino.  C.  Interommatidial  hypodermal  cells. 

Ino.  C.  Nu.  Nucleus  of  interommatidial  cells. 

N.  Nerve. 

N.  C.  Nerve  cells. 

N.  0,  Nervus  opticus  of  compound  eye. 

Nu.  V.  C.  Nucleus  of  visual  cells. 

Oc.  Ocellus. 

Oc.  N.  Ocellar  nerve. 

Ret.  Retinula. 

Rhb.  Rhabdom. 

1,  2,  3.  The  three  fibrillar  areas  of  the  brain  of  the  larva  which  later 
become  the  outer,  median  and  inner  fibrillar  masses  of  the  op¬ 
tic  ganglion. 

PLATE  16. 

Fig.  1.  Head  of  larva,  a  little  more  than  half  drawn.  Ant.,  antenna; 
Oc.  ocellus;  Oc.  N.,  ocellar  nerve;  Br.,  brain.  X  68. 

Fig.  2.  Half  of  the  brain  of  a  larva,  horizontal  section  and  com¬ 
bined  from  three  serial  sections.  This  shows  the  origin  of  the  ocel¬ 
lar  nerve,  Oc.  N.,  from  the  more  distal  of  the  three  fibrillar  areas  1, 
2  and  3  of  the  brain,  Br.  X  370. 

Fig.  3.  View  of  one  half  of  the  brain  of  larva,  combined  from 
several  sections.  The  two  dotted  lines  to  the  right  show  where  this 
half  of  the  brain  connects  with  the  other.  Oc.  N.  ocellar  nerve,  Br. 
brain.  X  370. 

Fig.  4.  Section  of  one  of  the  optic  lobes,  a  later  stage  after  the 
double  ocellus,  Oc.  has  withdrawn  from  the  hypodermis,  Hyp.  The 
nerve  of  the  compound  eye,  N.  0.  is  seen  to  pass  around  the  ocellus 
to  spread  out  along  the  base  of  the  hypodermis,  Hyp.,  under  the  area 
in  which  the  compound  eye  will  develop.  X  370. 


628  Wisconsin  Academy  of  Sciences,  Arts,  and  Letters. 

Fig.  5.  Section  of  half  of  the  brain  showing  the  three  fibrillar  mass¬ 
es,  1,  2  and  3,  the  ocellus,  Oc.,  which  has  wandered  from  its  original 
position  in  the  hypodermis,  Hyp.;  also  the  nervus  opticus,  N.  O.  which 
is  seen  spreading  out  over  the  inner  surface  of  the  area  of  the  com¬ 
pound  eye.  X  290. 

PLATE  17. 

Fig.  6.  Section  of  optic  lobe  and  portion  of  eye  of  an  old  pupa. 
The  three  fibrillar  areas  of  the  previous  drawing  are  now  shown  to 
be  the  outer,  middle  and  inner  fibrillar  masses  of  the  brain.  The 
corneal  lens  layer,  C.  L.,  is  nearly  formed.  Oc.,  the  ocellus,  which 
has  withdrawn  from  its  early  position  in  the  hypodermis  to  now  lie 
along  one  edge  of  the  brain.  X  300. 

Fig.  7.  Section  of  a  portion  of  the  hypodermis  of  one  of  the  eye 
areas.  Two  of  the  spindles,  Sp.,  from  each  of  which  will  later  de¬ 
velop  a  retinula.  Oc.  position  of  the  ocellus  which  has  started  to 
withrdaw  from  the  hypodermis.  N.  C.  nerve  cells  near  basement 
membrane,  B.  M.,  showing  connections  already  formed  with  the 
spindles.  This  is  the  earliest  noticeable  stage  in  the  development  of 
the  eye.  X  1466. 

Fig.  8.  A  later  stage  of  a  single  spindle  with  a  few  of  the  surround¬ 
ing  hypodermal  cells  and  their  nuclei.  C.  C.  N.  nucleus  of  crystalline 
cone  cell.  The  spindle,  Sp.,  is  wider  than  in  the  last  figure.  No  sign 
of  the  new  cuticula  could  be  seen  in  this  section,  x  2266. 

Fig.  9.  Section  of  developing  ommatidium  showing  one  of  the  early 
pigmentation  stages,  the  pigment  granules  are  all  in  the  visual  cells 
distal  to  and  surrounding  their  nuclei.  Small  cytoplasmic  protrusions 
from  the  free  surface  of  the  hypodermis  are  still  present  but  not 
drawn.  Ocellus  completely  withdrawn  from  the  hypodermis.  New 
cuticula  present  but  not  drawn.  X  2266. 

Fig.  10  Later  stage  of  an  ommatidium.  The  crystalline  cone  cells 
and  their  nuclei  C.  C.  N.  are  much  larger  and  by  their  growth  com¬ 
press  the  distal  part  of  the  spindle  and  gradually  eliminate  it  from 
this  region.  Pigment  and  cuticula  are  not  drawn,  x  2266. 

PLATE  18. 

Fig.  11.  A  later  stage  showing  one  entire  ommatidium  and  a  part 
of  second  one  to  the  right,  in  this  latter  ommatidium  no  detail  except 
the  nucleus  of  a  crystalline  cone  cell  is  shown.  The  central  om¬ 
matidium  is  cut  a  little  from  the  median  line  and  shows  the  cytoplasm 
of  some  of  the  interommatidial  cells  along  its  outer  margin.  The 
pigmentation  of  the  retinula  is  shown  and  a  few  pigment  granules  in 
the  nerve,  all  present  in  the  section.  The  distal  portion  of  the  reti¬ 
nula  has  been  pushed  down  by  the  enlarging  crystalline  cone  cells. 
Cuticula  not  shown,  x  2266. 

Fig.  12.  Section  of  a  single  ommatidium  and  a  few  of  the  inter¬ 
ommatidial  cells.  The  new  cuticula  is  shown;  this  at  first  showed 
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only  a  slight  bend  to  conform  to  the  curved  surface  of  the  head,  now 
each  ommatidium  has  its  own  convex  outer  surface  and  the  cuticula 
follows  this.  Between  the  ommatidia  are  seen  the  so  called  inverted 
ridges,  Cu.  of  the  cuticula  surrounding  the  crystalline  cone  cells  and 
under  each  ridge  the  group  of  hypodermal  cells  which  have  in  large 
part  the  secretion  of  the  cuticula  which  will  fill  in  the  intervening 
areas  and  form  the  corneal  lenses.  The  retinular  cells  are  no  longer 
pointed  at  their  distal  end  as  formerly  but  are  now  flattened  or 
slightly  concave.  The  interommatidial  cells  are  more  separated  from 
each  other  than  in  the  earlier  stages.  Pigment  granules  not  drawn. 
X  2266. 

Fig.  13.  Section  showing  a  nucleus  C.  C.  N.  and  part  of  a  crystal¬ 
line  cone  cell  and  the  group  of  corneal  cells,  Cn.  C.,  lying  under  the 
inverted  ridge  of  the  cuticula.  The  part  of  the  ommatidium  to  the 
left  is  median  and  shows  the  thickness  of  the  cuticula  at  this  region; 
to  the  right  the  section  is  cut  through  the  intercorneal  region  and 
shows  the  added  thickness  in  this  place.  X  2266. 

Fig.  14.  Section  through  the  cuticular,  corneal  lens,  part  of  an  om¬ 
matidium  and  portion  of  a  second  one.  The  entire  ommatidium, 
median  part  of  section,  shows  the  new  cuticular  secretion  pushing  in 
from  the  interommatidial  ridge.  The  clear  space  is  that  occupied 
by  the  distal  part  of  the  crystalline  cone  cells,  not  drawn,  which  have 
become  much  compressed.  The  portion  of  the  ommatidium  to  the 
right  is  cut  through  the  interommatidial  region.  New  cuticular  se¬ 
cretion  stippled.  X  2266. 

Fig.  15.  Section  of  an  ommatidium  of  a  pupa  showing  the  pigmen¬ 
tation  which  is  confined  to  the  cells  of  the  retinula,  Ret.,  and  to  the 
corneal  cells,  Cn.  C.  X  1166. 

Fig.  16.  Transverse  section  in  region  of  crystalline  cone  cells,  one 
nucleus  shown.  The  four  groups  of  pigment  granules  are  those 
around  the  nuclei  of  the  corneal  cells.  X  1166. 

PLATE  19. 

Fig.  17.  Section  through  the  distal  part  of  an  ommatidium,  older 
pupa,  to  show  the  partial  disappearance  of  the  four  crystalline  cone 
cells;  two  of  these  with  their  nuclei,  C.C.N.  are  seen.  X  1466. 

Fig.  18.  Section  of  ommatidium  of  an  old  pupa.  This  shows  the 
appearance  of  the  dark  areas  below  the  nuclei,  C.C.N.,  of  the  crystal¬ 
line  cone  cells.  The  rhabdom,  Rhb.,  has  started  to  form.  X  1466. 

Fig.  19.  Transverse  section  through  region  about  level  of  C.C.N. 
of  figure  18.  Only  two  of  the  crystalline  cone  cell  nuclei  are 
shown  and  but  one  of  the  nuclei,  Cn.C.,  of  the  corneal  cells.  X  1466. 

Fig.  20.  Transverse  section  through  distal  portion  of  retinula 
showing  the  six  regular  cells  and  the  one  smaller  one  in  the  center. 
Formation  of  the  rhabdom,  Rhb.  These  three  last  figures  are  all 
from  the  same  slide.  X  1466. 

Fig.  21.  Longitudinal  section  showing  an  ommatidium  and  the 
interommatidial  cells  to  the  right.  This  and  the  following  are  all 


630  Wisconsin  Academy  of  Sciences,  Arts ,  and  Letters . 


taken  from  the  eyes  of  adult  beetles  just  after  their  emergence. 
X  2266. 

Fig.  22.  Section  showing  surface  view  of  a  corneal  lens.  In  the 
center  the  small  area  is  formed  by  the  tip  of  the  crystalline  cone 
cells  which  still  slightly  protrude  into  the  cuticula.  The  six  small 
circles  in  the  intercorneal  region  show  where  the  setae  are  present. 
The  upper  part  of  this  drawing  is  along  the  margin  of  the  eye. 
X  1132. 

Fig.  23.  Transverse  section  cut  in  region  of  the  four  crystalline 
cone  cell  nuclei  C.C.N.  and  the  corneal  cell  nuclei  Cn.C.  Nu.  Im. 
nuclei  of  interommatidial  cells.  X  1132. 

Fig.  24.  Transverse  section  of  a  retinula  showing  the  rhabdom, 
Rhb.  X  1132. 

Fig.  25.  Transverse  section  showing  the  nucleus  of  the  small 
central  retinula  cell  as  well  as  those  of  the  six  regular  ones.  Sur¬ 
rounding  these  are  a  number  of  the  regular  hypodermal  interomma¬ 
tidial  cells.  This  and  the  five  previous  figures  are  from  depigment- 
ed  specimens.  X  1132. 

Fig.  26.  Section  of  same  region,  near  nuclei  of  retinular  cells,  but 
showing  the  pigment  granules  which,  on  account  of  their  abundance, 
are  only  in  part  drawn.  X  1132. 
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YELLOW-HEADED  BLACKBIRDS  AT  LAKE  KOSH- 
KONONG  AND  VICINITY 


Angie  Kumlien  Main 

The  yellow-headed  blackbird  ( Xanthocephalus  xantho- 
cephalus)  is  essentially  a  western  bird.  Chas.  Lucian 
Bonaparte,  in  his  “American  Ornithology’'  published  in 
1825,  Thomas  Nuttall  in  his  “Birds  of  the  United  States 
and  Canada/’  Vol.  1  published  in  1832,  and  John  Audubon, 
in  his  “Ornithological  Biography”  published  in  1839,  all 
agree  that  this  bird  was  added  to  the  fauna  of  North  Amer¬ 
ica  in  1819  and  1820  by  Major  S.  H.  Long  on  his  expedition 
to  the  Rocky  mountains.  Long  before  this  it  had  been 
known  as  an  inhabitant  of  South  America  and  was  gen¬ 
erally  known  as  the  yellow-headed  troupial.  Bonaparte 
speaks  of  it  as  a  bird  of  the  far  west  and  says,  “It  does 
not  visit  the  settled  parts  of  the  United  States.”  Thomas 
Nuttall  says,  “Its  visits  in  the  United  States  are  yet  wholly 
confined  to  the  west  side  of  the  Mississippi,  beyond  which 
not  even  a  straggler  has  been  seen.”  Audubon  in  his 
“Birds  of  North  America,”  also  speaks  of  it  as  not  being 
found  east  of  the  Mississippi.  In  fact  when  this  work  was 
published  in  1842  he  had  never  seen  the  bird  alive,  his  first 
meeting  with  it  being  in  May  1843  on  his  memorable  boat 
trip  up  the  Missouri. 

My  interest  in  the  history  of  these  birds  at  Lake  Kosh- 
konong  was  first  awakened  by  reading  the  following  in¬ 
formation  which  I  found  on  a  scrap  of  paper  in  an  old 
trunk  of  papers  which  belonged  to  my  grandfather  Thure 
Kumlien.  It  was  a  part  of  a  first  copy  of  a  letter  which 
he  had  written  to  Dr.  Thomas  Brewer  of  Boston,  Mass,  in 
1851,  who  afterwards  became  a  noted  ornithologist,  and 
reads,  “Two  weeks  ago  I  sent  you  some  birds’  eggs  and  some 
skins  of  the  Xanthocephalus.  The  nest  and  eggs  of  the 
Xanthocephalus  I  could  not  find  although  I  visited  the  place 
three  different  times,  and  I  assure  you  I  did  my  utmost  in 
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searching  for  them.  The  place  where  they  breed  or  where 
I  suppose  they  breed,  because  I  found  them  there  and  no¬ 
where  else  (in  the  water)  among  reeds  so  high  that  when 
I  shoved  my  boat  along  I  could  not  see  over  them.  Then  I 
waded  in  the  water,  which  was  over  my  knees  and  pushed 
the  boat  before  me.  So  you  see  it  was  very  tedious  work. 
I  saw  a  great  many  Xanthocephalus.  I  shot  some  but  they 
were  mostly  males,  which  shows  that  they  are  nesting  some¬ 
where.  I  sent  you  only  one  female.  The  males  are  differ¬ 
ently  marked  and  are  of  different  sizes.  The  males  vary  in 
length  from  9!/2  to  10%  in.  The  females  are  from  8 to 
8%  at  the  most.  They  did  not  seem  to  care  a  deal  for  my 
presence.  Sometimes  I  was  within  ten  feet  of  them.  The 
note  of  the  male  is  something  between  the  note  of  the  red¬ 
wing  and  a  young  rooster,  the  latter  part  of  the  notes  being 
very  hoarse.  It  sounds  as  if  he  were  endeavoring  to  get 
out  something  nice.  The  commencement  goes  well  enough 
but  comes  very  near  choking  him  before  he  gets  through/’ 
Another  first  copy  of  a  letter  to  Dr.  Brewer  was  found,  the 
date  being  either  1852  or  1853,  I  think  1852  judging  by 
other  letters  and  references.  In  this  he  again  refers  to  the 
yellow-headed  blackbird  and  says,  “I  went  over  to  the  Lake 
the  other  day  on  an  egg  excursion  and  found  that  the  Xan¬ 
thocephalus  had  not  yet  laid  their  eggs.  I  saw  several  but 
they  did  not  seem  to  have  any  attachment  to  any  certain 
place  nor  did  I  see  a  nest.  I  shot  one  female.  She  had  an 
egg  in  her  about  the  size  of  a  kernel  of  corn  and  four 
smaller  ones.  If  nothing  hinders  me  I  will  go  there  again 
in  a  week  or  two.  I  have  hopes  of  getting  their  eggs  and 
learning  more  about  their  manners.” 

On  another  paper  I  found  a  list  of  the  birds  that  Mr. 
Kumlien  had  seen  on  the  west  shore  of  Lake  Koshkonong 
in  1850  and  the  yellow-headed  blackbird  was  one  of  the  list. 
Mr.  Kumlien  came  from  Sweden  in  1843  and  settled  at  this 
lake.  In  another  letter  he  writes,  “For  the  first  six  months 
of  my  residence  here  I  was  out  nearly  every  day  with  my 
gun.”  So  it  may  be  possible  that  he  saw  this  bird  before 
1850,  but  I  have  no  record  that  he  did. 

On  November  28,  1851,  Dr.  Brewer  writes  Mr.  Kumlien 
that  he  received  the  letter  a  few  days  since  and  that  the 
box  came  two  weeks  later  by  express.  This  first  letter  to 
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Dr.  Brewer  then  was  evidently  written  in  October  or  early 
November.  After  reading  Dr.  Brewer’s  reply  I  find  that 
the  eggs  and  nests  were  not  found  that  season.  After  some 
interesting  comments  on  the  different  eggs  received,  Dr. 
Brewer  writes,  “I  think  considering  how  much  difficulty 
you  had  in  consequence  of  the  great  rains,  that  you  did  re¬ 
markably  well.  I  well  know  how  much  rainy  weather  com¬ 
ing  just  at  the  breeding  season  spoils  ones  opportunities. 
I  was  sorry  you  were  not  able  to  find  the  breeding  places 
of  the  Icterus  xanthocephalus  (former  name  of  this  bird) 
the  black-tern  and  others  that  you  had  hoped  to,  but  per¬ 
haps  another  season  you  will  be  more  fortunate.”  In  Janu¬ 
ary  1852  Mr.  Kumlien  wrote  to  Dr.  Brewer,  “I  have  every 
reason  to  believe  that  the  coming  season  I  will  find  the  eggs 
of  some  rare  birds.”  On  this  list  of  rare  birds  I  find  that 
of  the  yellow-headed  blackbird.  In  another  first  copy  of  a 
letter  written  to  Dr.  Brewer  in  Sept.  29,  1856,  I  find,  “The 
Lake  that  for  two  or  three  years  back  has  been  very  high 
in  summer,  has  this  summer  been  so  low  that  where  I  used 
to  pick  the  eggs  of  gallinules,  black-terns,  and  yellow-headed 
blackbirds,  it  was  perfectly  dry,  and  not  a  nest  of  those 
birds  to  be  seen  and  but  a  very  small  number  of  the  birds 
themselves.” 

In  1853  George  B.  Warren  of  Troy,  N.  Y.  an  acquaint¬ 
ance  of  Dr.  Brewer,  ordered  skins  and  eggs  from  a  list 
which  Mr.  Kumlien  had  sent  him  of  what  could  be  fur¬ 
nished  from  around  Lake  Koshkonong.  Mr.  Warren  writes, 
“You  say  you  have  Icterus  xanthocephalus  with  you,  I  do 
not  find  it  under  this  name  in  Audubon,  therefore  do  not 
know  what  you  mean,  but  skin  a  pair  for  me  male  and  fe¬ 
male.”  Mr.  Warren  evidently  had  the  second  edition  of 
Mr.  Audubon’s  work  published  in  1842.  In  his  “Birds  of 
America”  Audubon  calls  the  bird  (the  yellow-headed 
troopial)  Agelaius  xanthocephalus.  In  a  footnote  in  this 
second  edition,  Mr.  Audubon  mentions  the  fact  that  in  the 
first  edition  he  called  the  bird  Icterus  xanthocephalus.  Mr. 
Warren  must  have  overlooked  the  footnote.  In  1858  Spen¬ 
cer  Baird  named  the  bird  Icterus  Icterocephalus  xanthoceph¬ 
alus  which  was  adopted  as  final  authority  and  followed  by 
Coues  in  all  editions  of  his  “Key”  until  1903,  when  the  pres¬ 
ent  designation  Xanthocephalus  xanthocephalus  appears. 
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In  a  letter  written  late  in  July  or  early  in  August  1854  by 
Mr.  Kumlien  to  Dr.  Brewer,  I  find,  ‘‘But  as  to  the  eggs  for 
your  self  my  dear  sir,  I  am  glad  I  can  send  you  some  good 
news — I  have  after  several  unsuccessful  attempts  to  find 
the  nests  of  the  Xanthocephalus,  now  found  it.  I  have  a 
completed  nest  with  eggs  (four  in  number  and  quite  unlike 
the  Icterus  phoeniceus,  red-winged  blackbird)  for  you.  I 
found  it  only  a  few  days  before  mid- June  but  at  the  same 
time  large  young  ones  had  left  the  nests.”  In  another  let¬ 
ter  from  Mr.  Kumlien  to  Dr.  Brewer  of  Aug.  25,  1854  he 
writes,  “Do  you  wish  me  to  send  you  more  than  one  nest  of 
the  yellow-headed  blackbird?  I  have  three  nests.  In  two 
of  them  there  was  one  egg  apiece,  and  in  the  third  nest 
were  four  eggs.  So  I  have  six  eggs  in  all.  Perhaps  I  had 
better  send  the  whole  six ;  they  will  be  in  good  hands  then.” 

Sometime  during  the  last  four  years  when  Mr.  Kumlien 
was  so  intent  on  finding  the  nests  and  eggs  of  this  bird, 
someone  else,  probably  some  dealer  in  the  East,  must  have 
sent  Dr.  Brewer  eggs  for  the  eggs  of  this  bird,  for  he  seems 
to  have  his  doubts  as  to  whether  or  not  the  eggs  which  he 
has  are  really  those  of  the  yellow-head  for  in  his  letter  of 
Sept.  1854  in  reply  to  Mr.  Kumlien’s  of  August  1854  he 
writes,  “I  am  rejoiced  that  the  problem  in  regard  to  the 
yellow-headed  blackbird  is  at  last  to  be  solved — I  feel  con¬ 
fident  that  the  eggs  given  me  for  the  eggs  of  that  bird  are 
those  of  a  pipilo  or  towhee  finch  and  not  of  a  troopial. 
Time  will  now  know  if  my  conjectures  are  right.”  Al¬ 
though  I  spent  days  going  through  the  old  musty  papers  in 
Grandfather's  trunk  I  have  not  been  able  to  find  the  next 
letter  of  Dr.  Brewer's,  but  know  from  Dr.  Brewer's  publica¬ 
tions  that  Mr.  Kumlien  sent  him  the  correct  nests  and  eggs. 

In  another  letter  from  Mr.  Kumlien  to  Dr.  Brewer  in 
regard  to  the  price  he  is  to  receive  for  skins  he  says,  “I  am 
glad  to  get  fifty  cents  apiece  for  the  yellow-headed  black¬ 
bird  skins,  and  wish  that  I  could  sell  many  more  for  that 
price.  It  is  easier  for  me  to  kill  and  skin  a  bird  than  it  is 
to  go  out  and  work  hard  all  day  for  a  farmer  for  fifty 
cents.”  There  seems  to  have  been  a  rather  good  demand 
for  these  birds  in  Boston,  New  York,  Philadelphia,  and 
Washington  D.  C.  due  to  the  salesmanship  of  Dr.  Brewer 
among  his  friends  and  other  eastern  ornithologists,  until 
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he  writes  in  about  1856  (the  date  not  given  on  the  letter) , 
“The  skins  came  safely,  I  shall  do  the  best  I  can  to  sell  them 
for  you  and  at  as  high  prices  as  I  can.  I  should  have 
been  able  to  have  done  better  for  you  than  I  shall  now  prob¬ 
ably  be  able  to  do  if  these  yellow-headed  blackbird  skins 
had  not  become  rather  common  here,  Mr.  Bell,  a  dealer 
having  brought  a  number  from  California.  Still  I  hope  to 
sell  them  for  something — I  have  already  sold  three  of  them 
to  a  gentleman  who  agrees  to  give  as  high  as  I  can  get  for 
the  others.”  (During  this  time  and  until  many  years  later 
it  was  fashionable  to  have  mounted  birds  in  the  homes  as 
ornaments) . 

In  1858  Spencer  F.  Baird  refers  in  his  “Birds  of  the 
Pacific  R.  R.  Survey”  to  its  range  as  Western  America  from 
Texas,  Ill.  and  Wisconsin. 

In  speaking  of  the  yellow-headed  blackbird,  Coues,  in  his 
“Birds  of  the  Northwest,”  published  in  1874  says,  “I  met 
with  a  few  on  the  prairies  of  Wisconsin  in  April  1864,  and 
the  following  month  found  it  abundant  in  Kansas,  and  again 
in  New  Mexico,  where  thousands  were  breeding  in  a  marshy 
place  near  Laguna,  just  west  of  the  Rio  Grande”. 

In  1864  Mr.  Kumlien  sent  a  collection  of  eggs  to  A.  E. 
Samuels,  author  of  “Birds  of  New  England,”  among  the 
list  was  that  of  the  Yellow-headed  blackbird.  In  this  book, 
Mr.  Samuels  gives  in  his  appendix  that  a  yellow-headed 
blackbird  was  accidental  in  Watertown,  Mass,  in  1869. 

In  1873  Mr.  Kumlien  sent  a  collection  of  eggs  and  nests 
to  the  museum  of  Comparative  Zoology  at  Cambridge,  Mass. 
Among  the  list  I  find  that  he  sent  two  sets  of  nests  and 
eggs  of  the  yellow-headed  blackbird.  At  this  time  Louis 
Agassiz  was  still  at  the  head  of  this  museum  at  Harvard 
which  he  had  founded,  but  he  died  in  Dec.  1873,  a  month 
after  the  collection  was  sent. 

In  “Birds  of  America”  published  in  1874  by  Baird, 
Brewer  and  Ridgway,  Dr.  Brewer,  who  wrote  the  life  his¬ 
tories  of  the  birds,  speaks  of  having  received  several  nests 
of  these  blackbirds  from  Mr.  Kumlien  from  the  shores  of 
Lake  Koshkonong. 

These  birds  are  now  found  abundantly  in  northern  Illi¬ 
nois  where  they  breed  by  the  thousands  in  the  Calumet 
marshes.  In  a  letter  from  Dr.  Robert  Ridgway,  dated 
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March  12,  1926,  he  says  that  these  birds  do  not  come  to  the 
southern  part  of  Illinois  where  he  lives  at  Olney,  not  even 
as  stragglers,  and  that  he  has  not  seen  the  bird  alive  since 
1869  when  he  saw  it  in  California,  Nevada,  and  Utah. 
From  time  to  time  stragglers  have  been  reported  from 
Pennsylvania,  Michigan,  Indiana,  Ontario,  Quebec,  Cuba, 
Florida  and  Maine  which  shows  the  wandering  propensities 
of  this  bird. 

The  next  information  I  have  on  this  bird  in  Wisconsin  is 
found  in  “Birds  of  Wisconsin”  by  Ludwig  Kumlien  and 
Ned  Hollister  which  was  published  in  1903.  Concerning 
the  yellow-headed  blackbird  I  find,  “A  summer  resident. 
In  some  sections  of  the  state  the  yellow-headed  blackbird 
seems  to  be  totally  absent  while  on  certain  lakes  it  breeds 
abundantly.  The  species  is  apparently  becoming  more 
common  in  many  localities  where  it  was  once  almost  un¬ 
known.” 

These  birds  have  become  so  numerous  around  Lake  Kosh- 
konong  that  some  years  they  are  a  nuisance.  In  the  year 
1916,  Mr.  Edward  Altpeter  planted  a  field  which  reached 
nearly  to  the  shore  with  corn.  While  he  was  at  work  the 
birds  came  into  the  field  in  great  flocks  and  pulled  up  the 
seed.  He  had  his  little  daughter  drive  them  away  with 
sticks  and  he  used  the  shotgun,  but  all  to  no  avail.  He  had 
to  replant  the  field.  The  seed  was  again  all  eaten  by  the 
birds  until  he  gave  up  and  planted  the  field  to  millet.  Of 
late  years,  however,  he  is  able  to  raise  corn  on  this  field  and 
is  not  bothered  by  these  blackbirds  as  they  have  not  been 
there  in  such  great  numbers.  Perhaps  the  reason  for  the 
disappearance  of  these  birds  in  such  numbers  at  this  part 
of  the  shore  is  accounted  for  by  the  fact  that  the  lowering 
of  the  dam  on  Rock  river  at  Indian  Ford  has  lowered  the 
water  in  the  marshes  where  these  birds  nested.  (Lake 
Koshkonong  is  a  widening  of  Rock  river  and  is  four  miles 
wide  and  nine  miles  long.) 

At  Blackhawk  club  house  on  Lake  Koshkonong,  I  have 
seen  these  birds  walk  about  the  lawn  coming  up  to  within 
a  few  feet  of  me  where  they  were  looking  for  worms  in  the 
grass.  Of  late  years  the  yellow-heads  are  following  the 
Bark,  Crawfish  and  Rock  rivers  that  empty  into  the  lake. 
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Their  nests  have  been  found  in  limited  numbers  in  the 
rushes  along  Bark  river. 

Five  years  ago  an  immense  flock  of  female  yellow-heads 
(they  travel  in  separate  flocks  after  incubation)  was  seen 
in  our  cornfield  and  orchard.  They  came  into  the  yard  and 
rested  in  the  elms. 

In  a  recent  letter  to  the  Biological  Survey  inquiring  as  to 
whether  these  birds  return  to  the  same  locality  to  breed,  I 
received  the  following  reply  from  Mr.  Fischer,  acting  chief 
of  the  Bureau,  “So  far  as  we  know  these  birds  return  to 
the  same  locality  or  to  one  in  the  immediate  vicinity  year 
after  year  unless  there  is  some  particular  reason  for  chang¬ 
ing  their  breeding  places.” 

On  May  18,  1869,  Ludwig  Kumlien  found  the  yellow¬ 
headed  blackbirds  nesting  at  Lake  Koshkonong,  so  their 
time  of  nesting  seems  to  depend  upon  the  season. 

On  the  fourteenth  of  June,  1925,  Robert  Glover,  a  stu¬ 
dent  at  Milton  College,  and  myself  banded  blackbirds  at 
Goodrich  Lake,  which  is  one  mile  out  of  Milton  and  about 
six  miles  from  Lake  Koshkonong.  On  this  day  many  of  the 
red-wings  were  leaving  their  nests  and  crawling  up  and 
down  the  reeds,  while  many  yellow-heads  were  not  yet 
hatched,  and  those  that  were  were  too  small  to  band.  The 
next  week  though  there  were  yellow-heads  in  plenty.  Both 
the  red-wing  and  yellow-headed  males  were  in  the  trees 
near  the  shores  where  their  mates  were  incubating  close  by 
in  their  nests  in  the  rushes  above  the  water.  They  made  a 
great  noise,  came  as  near  as  they  dared,  walked  back  and 
forth  on  the  limbs  with  their  wings  out  spread  and  ob¬ 
jected  strenuously  to  our  handling  the  young  birds.  The 
male  yellow-heads  made  a  striking  picture  with  their  rich 
black  plumage,  white  patch  on  wings  and  brilliant  yellow 
or  almost  orange  on  heads,  necks  and  breasts.  The  females 
were  more  brownish  with  paler  lemon  colored  heads.  A 
female  yellow-head  was  climbing  around  on  the  reeds,  her 
actions  makng  me  think  of  a  parrot. 

The  little  lake  was  nearly  covered  with  reeds  and  rushes 
and  furnished  nesting  sites  and  protection  for  marsh  wrens, 
least  bitterns,  coots,  rails,  and  Florida  gallinules,  beside  the 
two  blackbirds,  the  black  terns  placing  their  eggs  on  the 
top  of  the  old  muskrat  houses.  The  weird  calls  and  cries 
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of  the  water  birds  mingling  with  the  songs  of  the  black¬ 
birds  made  a  harmonious  and  pleasant  combination  of 
sounds. 

I  am  greatly  indebted  to  John  Main  of  Madison,  Wis. 
for  the  use  of  his  valuable  library  of  rare  old  bird  books  in 
the  preparation  of  this  paper. 


NOTES  ON  THE  SUMMER  BIRDS  OF  DOOR  PENIN¬ 
SULA,  WISCONSIN,  AND  ADJACENT  ISLANDS 


Hartley  H.  T.  Jackson 
Introduction 

The  terrestrial  vertebrate  fauna  of  Wisconsin  is  probably 
as  little  known  as  that  of  any  state  east  of  the  Missouri, 
and  north  of  the  Ohio  and  Potomac  Rivers.  There  have 
been  many  competent  workers  in  the  state,  but  most  of 
their  efforts  have  been  confined  to  local  areas  in  the  south¬ 
eastern  counties.  The  state,  which  on  account  of  its  geo¬ 
graphic  and  physiographic  as  well  as  its  faunal  position 
needs  intensive  study,  has  until  recently  never  been  sub¬ 
jected  to  even  a  systematic  preliminary  survey.  Recogniz¬ 
ing  the  importance  of  such  a  preliminary  study,  the  United 
States  Biological  Survey  in  1917  began  systematic  work  in 
the  state;  Dr.  E.  W.  Nelson,  then  chief  of  the  Biological  Sur¬ 
vey,  placed  these  investigations  in  charge  of  the  writer. 
Fortunately  for  all  concerned,  the  Wisconsin  Geological  and 
Natural  History  Survey,  through  its  able  past-director,  Dr. 
E.  A.  Birge,  willingly  cooperated  in  the  work;  Prof.  George 
Wagner,  of  the  University  of  Wisconsin,  supervised  such  as 
directly  concerned  the  Wisconsin  Survey. 

Although  during  the  season  of  1917  scarcely  over  two 
months  actual  field  work  was  accomplished,  the  results  ob¬ 
tained  during  that  brief  period  indicated  the  importance 
of  the  study  and  showfed  clearly  our  lack  of  knowledge  of 
the  fauna  of  certain  sections.  Not  only  were  valuable 
notes  on  the  distribution  and  habits  of  many  vertebrates  ob¬ 
tained,  but  one  mammalian  genus  (Napaeozapus),  repre¬ 
sented  by  a  new  subspecies,  and  two  genera  of  summer 
birds'  (Perisoreus  and  Anthus)  were  added  to  the  known 
fauna  of  the  state.  Other  equally  interesting  things  were 
discovered  later.  The  present  paper  is  intended  primarily 
to  show  part  of  the  results  of  a  small  portion  of  the  1917 
field  trip,  supplemented  by  observations  made  in  1922. 
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The  writer  here  wishes  to  acknowledge  the  faithful  as¬ 
sistance  of  Dr.  F.  Gregory  Hall,  who  represented  the  Wis¬ 
consin  Geological  and  Natural  History  Survey  in  the  field 
during  the  summer  of  1917,  and  of  Mr.  Arthur  J.  Poole, 
Who  represented  the  state  during  the  season  of  1922.  Doc¬ 
tor  Hall  has  also  kindly  allowed  the  use  of  his  photographs 
which  are  the  basis  of  two  of  the  halftones  illustrating  this 
paper.  Much  of  the  success  of  the  studies  on  the  islands 
is  due  to  Mr.  Peter  Anderson,  of  Detroit  Harbor,  who 
served  as  our  pilot  and  whose  knowledge  of  the  waters  of 
this  region  is  unsurpassed. 

Itinerary 

The  notes  presented  in  this  paper  are  extracted  from  data 
gathered  mainly  during  seventeen  days  of  July,  1917.  All 
the  field  work  during  that  period  was  conducted  on  the 
islands  and  that  part  of  the  peninsula  lying  north  of  Stur¬ 
geon  Bay,  and  the  results  here  recorded  apply  largely  to 
that  region.  However,  a  few  observations  from  the  coun¬ 
try  south  of  Sturgeon  Bay  are  inserted. 

We  left  Sturgeon  Bay  by  automobile  shortly  before  noon 
July  9,  for  Clark  Lake,  which  lies  about  twelve  miles  to  the 
northeast.  Headquarters  were  made  at  the  home  of  Mr. 
Roland  Reineking,  and  general  field  work  was  conducted  in 
the  vicinity  of  the  lake  until  the  morning  of  July  13.  On 
that  day  (July  13)  we  left  by  automobile  for  Ellison  Bay, 
traversing  en  route  the  east  side  of  the  peninsula  through 
Jacksonport,  then  between  Kangaroo  Lake  and  Lake  Michi¬ 
gan  to  Bailey  Harbor,  and  northerly  along  the  shore  of 
North  Bay,  then  northwesterly  across  the  peninsula  to  Sis¬ 
ter  Bay,  and  on  north  on  the  western  side  of  the  peninsula 
to  Ellison  Bay.  Life-zone  work  and  bird  observations  were 
conducted  here  during  the  afternoon  of  July  13  and  early 
morning  of  July  14.  On  the  morning  of  July  14  we  left 
Ellison  Bay  by  motorboat  for  Detroit  Harbor,  on  Washing¬ 
ton  Island.  (See  map,  fig.  1.) 

Field  work  was  conducted  on  Washington  Island  and  the 
smaller  islands  in  the  vicinity  from  July  14  until  July  20. 
On  July  15  a  trip  was  made  by  motorboat  to  various  islands 
lying  in  Lake  Michigan  east  of  Washington  Island  and  the 
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Fig.  1.  Map  of  Door  Peninsula,  Wisconsin,  and  adjacent  islands. 
The  finely  dashed  line  indicates  the  route  traversed.  Headquarter 
field-stations  are  indicated  by  heavy  dots.  Scale  12  miles  to  the  inch. 
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peninsula.  On  this  trip  landings  were  made,  by  means  of  a 
small  skiff,  on  Hog,  Big  and  Little  Spider,  and  Gravel 
Islands,  for  the  purpose  of  studying  breeding  colonies  of 
gulls,  terns,  ducks,  and  herons.  Landings  were  also  made 
on  the  eastern  side  of  Washington  Island  and  on  the  penin¬ 
sula  at  Europe  Bay  for  observational  purposes. 

The  afternoon  of  July  20  we  left  Detroit  Harbor  and 
went  by  motorboat  to  Fish  Creek,  on  the  western  side  of 
the  peninsula  twenty-five  miles  from  Washington  Island, 
from  where  field  work  was  conducted  until  the  morning  of 
July  26.  On  July  25  a  visit  by  motor-skiff  was  paid  some 
of  the  smaller  islands  in  Green  Bay,  namely  Hat  Island,  and 
the  Strawberry  Group  consisting  of  Big  and  Little  Straw¬ 
berry  and  Jack  Islands.  The  morning  of  July  26  we  re¬ 
turned  to  Sturgeon  Bay  by  auto-stage,  traversing  en  route 
the  western  side  of  the  peninsula  and  passing  through  the 
villages  of  Egg  Harbor  and  Carlsville. 

In  1922,  a  short  visit,  from  August  1  to  6,  was  made  at 
Ellison  Bay  in  order  to  make  special  mammal  collections. 
During  this  time  a  few  observations  were  made  upon  birds, 
the  more  important  of  which  are  incorporated  in  the  pres¬ 
ent  report. 

Physiographic  Features  of  the  Region 

Door  Peninsula,  which  is  covered  by  the  state  political 
divisions  of  Door  County,  the  northern  half  of  Kewaunee 
County  and  a  small  section  of  northeastern  Brown  County, 
is  an  interesting  physiogTaphical  entity  separated  from  the 
mainland  of  Wisconsin  by  Green  Bay.  It  is  approximately 
sixty  miles  long,  twenty  broad  basally,  tapering  gradually 
toward  the  end,  and  lies  in  a  northeasterly-southwesterly 
direction.  About  midway  of  its  length  it  is  nearly  cut 
through  from  the  Green  Bay  side  by  Sturgeon  Bay.  Stur¬ 
geon  Bay  is  now  connected  with  Lake  Michigan  by  a  ship 
canal,  artificially  producing  an  island  out  of  the  northern 
half  of  the  peninsula.  The  shoreline  of  the  distal  third 
of  the  peninsula  is  considerably  broken  by  capes  and  bays. 
The  higher  parts  of  the  peninsula  lie  scarcely  over  two  hun¬ 
dred  feet  above  the  surface  of  Lake  Michigan.  The  geo¬ 
logical  formation  is  Niagara  limestone,  which  dips  slightly 
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toward  the  east.  The  general  slope  of  the  peninsula  is 
moderate  and  gradual  toward  the  southeast;  probably  fully 
three-fourths  of  the  surface  drains  directly  into  Lake 
Michigan,  as  against  only  one-fourth  into  Green  Bay.  The 
western  side  breaks  awlay  into  many  high  escarpments  and 
bluffs,  one  hundred  fifty  to  two  hundred  feet  high.  The 
eastern  shore  has  no  such  prominent  bluffs  and  for  the 
most  part  the  shore  line  is  sandy,  in  some  places  gravel. 
On  the  eastern  side  of  Door  Peninsula  are  three  lakes 
caused  by  waves  and  currents  building  bars  of  sand  and 
gravel  across  the  mouths  of  bays  and  inlets.  These  lakes 
are  Clark  Lake,  five  miles  south  of  Jacksonport;  Kangaroo 
Lake,  two  miles  southwest  of  Bailey  Harbor;  and  Europe 
Lake,  near  the  end  of  the  peninsula.  The  soil  for  the  most 
part  is  sandy  loam,  becoming  more  sandy  toward  Lake 
Michigan,  and  more  rocky  toward  the  Green  Bay  side. 
That  portion  of  the  peninsula  lying  south  of  Sturgeon  Bay 
has  been  extensively  deforested  and  cleared  for  agricultural 
purposes;  north  of  Sturgeon  Bay  the  central  and  western 
parts  have  been  cleared,  but  a  great  deal  of  the  eastern  and 
extreme  northern  parts  is  covered  with  timber. 

Physiographic  conditions  on  Washington  Island  are  much 
the  same  as  on  Door  Peninsula,  except  that  there  is  no 
sandy  shoreline.  The  eastern  and  northern  shoreline  is  a 
rather  low  limestone  ledge,  occasionally  broken  by  gravel 
beaches ;  the  southern  and  western  shores  are  mostly  gravel. 
Boyer  Bluff  at  the  extreme  northwestern  end  of  the  island 
is  the  most  prominent  cliff.  The  eastern  half  of  the  island 
is  heavily  wooded;  the  greater  part  of  the  western  half  is 
utilized  for  agriculture. 

Conditions  on  Detroit  Island,  which  lies  just  south  of 
Washington  Island,  are  similar  to  those  on  Washington 
Island.  There  is,  however,  practically  no  agriculture  on 
Detroit  Island. 

Rock  Island  contains  some  eight  hundred  acres,  and  lies 
directly  northeast  of  Washington  Island.  Its  shores  are 
low  limestone  ledges,  and  the  entire  island  shows  much  out¬ 
cropping  limestone.  It  is  heavily  covered  with  Canadian 
Zone  brush  and  timber. 

Hog  Island  is  a  small  island  containing  something  over 
one  acre,  and  lies  directly  east  of  Washington  Island  and 
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about  one  mile  from  its  shore.  It  has  a  jagged  limestone 
shore  rising  abruptly  two  to  ten  feet  above  the  water.  The 
higher  parts  of  the  island  are  nearly  forty  feet  above  the 
water  of  Lake  Michigan.  The  island  is  densely  covered 
with  Canadian  Zone  brush  and  forest. 

Fishermans  Shoal  lies  about  five  miles  northeast  of  Hog 
Island.  It  is  a  lowi  island  of  sand  and  gravel  with  prac¬ 
tically  no  vegetation. 

Gravel  Island  is  about  one  and  one-half  miles  from  the 
shore  of  Europe  Bay  off  the  northeastern  end  of  Door  Pe¬ 
ninsula.  It  is  a  low  island,  being  scarcely  five  feet  above 
high  water  of  Lake  Michigan,  and  during  severe  storms  is 
entirely  washed  by  waves.  It  is  less  than  one  acre  in  area, 
is  composed  principally  of  sand  and  gravel,  is  much  strewn 
with  timber  debris,  and  has  no  vegetation  except  a  few 
small  patches  of  sedge  and  June  grass  toward  the  north¬ 
eastern  end. 

The  Spider  Islands  lie  east  of  the  entrance  to  Rowley  Bay, 
about  five  miles  south  of  Gravel  Island,  and  consist  of  Big 
Spider  Island  and  Little  Spider  Island.  Little  Spider 
Island  lies  directly  northeast  of  Big  Spider  Island,  barely 
a  hundred  yards  away  and  separated  by  only  shallow  Water 
(not  over  eighteen  inches  deep)  in  which  grow  sedge  and 
rushes.  Little  Spider  Island  is  more  or  less  gravelly,  and 
is  only  a  few  square  rods  in  area;  it  is  covered  with  low 
vegetation.  The  southern  side  of  Big  Spider  Island  is 
somewhat  gravelly,  mixed  with  limestone  boulders;  the 
northern  shoreline  is  mostly  large  limestone  boulders.  Big 
Spider  Island  has  an  area  of  about  one  and  one-half  acres, 
and  is  covered  for  the  most  part  with  Canadian  Zone  bushes 
and  trees.  It  rises  nearly  forty  feet  above  the  water  of 
Lake  Michigan. 

The  Strawberry  Islands  lie  in  Green  Bay  three  miles  off 
Fish  Creek.  The  group  is  composed  of  three  islands  known 
respectively  as  Big  Strawberry,  Little  Strawberry,  and 
Jack  Island.  Big  Strawberry  Island,  the  largest  of  the 
group  has  an  area  of  approximately  seven  acres ;  it  has  for 
the  most  part  gravelly  shores  (though  there  are  some  lime¬ 
stone  ledges,  particularly  on  the  southeastern  side),  rises 
about  twenty-five  feet  above  the  water  in  Green  Bay,  and  is 
heavily  timbered  with  Canadian  Zone  trees. 
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Little  Strawberry  Island  is  nearly  a  mile  west  of  Big 
Strawberry  Island.  It  has  an  area  of  about  one  and  one- 
half  acres,  rises  twienty  feet  above  Green  Bay,  and  has  a 
shore  composed  mostly  of  coarse  gravel.  It  is  not  densely 
forested,  most  of  the  trees  being  deciduous  (Tilia  ameri- 
cana,  Acer  saccharum,  Prunus  pennsylvanica,  Betula  papy- 
rifera  and  Sambucus  pubens). 

Jack  Island  lies  two  miles  northwest  of  Big  Strawberry 
Island,  is  about  two  acres  in  area,  and  rises  some  twenty- 
five  feet  above  Green  Bay.  The  shore  is  gravel,  backed  in¬ 
land  in  most  places  by  limestone  boulders  and  ledges.  The 
interior  consists  of  an  open  plateau  covered  in  patches  with 
a  rank  growth  of  fine  long  grass  and  nettles.  A  fringe  of 
timber  borders  this  interior  plateau,  separating  it  in  a  way 
from  the  bank  along  the  narrow  beach.  The  trees  are  pre¬ 
dominantly  Tilia  americana,  with  some  Ulmus  americana, 
one  or  two  Juglans  cinerea,  a  very  few  Thuja  occidentalis , 
and  numerous  Sambucus  pubens. 

Hat  Island  is  five  miles  southwest  of  Big  Strawberry 
Island,  and  three  or  four  miles  west  of  the  shore  of  the 
peninsula.  Its  shoreline  is  coarse  gravel  and  loose  boulders 
of  limestone,  littered  with  much  driftwood.  It  rises  some 
fifteen  feet  above  the  water  of  Green  Bay  and  is  sparsely 
covered  with  Canadian  Zone  trees  and  shrubs  (a  few  scat¬ 
tered  Picea  canadensis ,  Betula  papyrifera,  Acer  saccharum, 
and  Sambucus  pubens),  and  has  a  dense  growth  of  nettles. 

Life  Zones 

The  Canadian  Zone  covers  most  of  the  peninsula  and 
islands,  although  in  places  there  is  a  mixture  of  the  Transi¬ 
tion  Zone  element.  This  Transition  element  appears  in  the 
presence  of  a  few  Juglans  cinerea  (Fish  Creek;  Washington 
Island),  and  practically  every where,  in  greater  or  less  num¬ 
ber,  Fagus  grandifolia  (though  the  beech  grows  in  almost 
pure  Canadian  element  in  other  parts  of  Wisconsin  and 
Michigan).  A  few  red  oaks  (Quercus  rubra)  also  grow  at 
Fish  Creek,  Ellison  Bay,  and  Washington  Island,  and  on 
certain  sections  of  the  western  side  of  the  peninsula  (e.  g., 
Fish  Creek)  there  are  luxuriant  growths  of  Rhus  hirta. 
Again,  a  small  area  of  two  to  three  miles  square  lying  back 
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from  the  shore  and  on  the  higher  ground  of  the  southwest¬ 
ern  part  of  Washington  Island,  is  covered  with  an  almost 
pure  stand  of  Acer  saccharum  and  Fagus  grandifolia,  the 
latter  predominating.  This  maple-beech  forest  contained 
very  few  birds  or  mammals,  essentially  the  entire  represen¬ 
tation  of  vertebrates  being  Seiurus  aurocapillus  and  Seto- 
phaga  ruticilla,  the  latter  far  the  more  abundant.  A  few 
Dendroica  virens  were  heard.  Much  of  this  area  has  been 
opened  for  agriculture,  and  in  the  fields  Passerculus  sand- 
wichensis  savanna  and  Pooecetes  gramineus  gramineus 
were  characteristic  birds. 

Some  of  the  characteristic  Canadian  Zone  plants  found 
in  the  region  include  Picea  mariana,  Picea  canadensis, 
Abies  balsamea  (rather  rare  and  local;  Clark  Lake;  Wash¬ 
ington  Island),  Larix  laricina,  Pinus  strobus  (not  com¬ 
mon,  but  generally  distributed;  formerly  abundant  on  the 
base  of  the  peninsula),  Pinus  resinosa  (particularly  on  the 
western  side  of  Door  Peninsula  at  Fish  Creek  and  Ellison 
Bay),  Pinus  divaricata  (most  plentiful  on  the  eastern  side 
of  Door  Peninsula  in  the  sand  regions  near  Lake  Michi¬ 
gan),  Thuja  occidental is  (typical  of  the  entire  region;  in 
places  particularly  near  Clark  Lake  and  northerly  along 
the  eastern  side  of  the  peninsula,  reaching  a  diameter  of 
nearly  two  feet  and  a  height  of  over  fifty  feet) ,  Juniperus 
communis,  Sorbus  americana,  Amelanchier  canadensis , 
Prunus  virginiana  (not  common),  Prunus  pennsylvanica, 
Acer  pennsylvanicum,  Ostrya  virginiana  (not  common), 
Betula  papyrifera,  Betula  lutea  (most  common  along  the 
eastern  side  of  the  peninsula),  Cornus  canadensis,  Sambu- 
cus  pubens  (particularly  common  on  the  western  side  of  the 
peninsula  and  on  Hat  and  the  Strawberry  Islands),  Nemo- 
panthus  mucronata,  Salix  bebbiana,  Populus  grandidentata 
(rare),  Populus  tremuloides,  a  few  Ulmus  americana , 
Fraxinus  nigra  (not  uncommon  near  Clark  Lake;  rare  on 
Washington  Island),  Linnaea  borealis  americanus,  and 
Clintonia  borealis. 

Faunal  areas  in  the  region  are  complicated,  which  is  due 
chiefly  to  the  variety  of  local  conditions.  The  region,  espe¬ 
cially  the  eastern  side  of  the  peninsula,  offers  an  excellent 
field  for  careful  ecological  investigation,  not  only  of  verte¬ 
brates  but  of  all  animals  and  plants  found  therein. 
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Annotated  List  of  Birds 

Gavia  immer  immer  (Brunnich) .  Loon. 

A  pair  was  seen  on  Clark  Lake,  about  seventy-five  yards 
from  the  southwestern  shore,  the  morning  of  July  11,  1917. 
A  single  bird  was  seen  off  Spider  Island,  July  15.  Loons 
are  reported  of  regular  occurrence  in  the  vicinity  of  Wash¬ 
ington  Island,  although  none  was  observed  by  us. 

Larus  varius  varius  Pontoppidan.  Herring  Gull. 

The  herring  gull  is  plentiful  everywhere  north  of  Algoma 
in  the  vicinity  of  Lake  Michigan  and  Green  Bay.  In  1917 
there  was  no  evidence  that  the  birds  found  on  the  peninsula 
were  breeding  there;  they  were  probably  stragglers  from 
the  insular  breeding  colonies  or  possibly  non-breeding 
birds.  However,  on  August  5,  1922,  two  empty  nests  of 
the  year  were  located  on  the  rocky  shore  under  a  cliff  at 
Garrett  Bay,  two  or  three  miles  north  of  Ellison  Bay.  Two 
birds  were  flying  about  the  harbor  at  Algoma,  July  8,  1917. 
The  species  was  next  observed  at  Sturgeon  Bay,  July  9, 
where  there  were  numbers  of  them.  At  Clark  Lake  they 
would  occasionally  appear  in  groups  of  three  to  eight,  circ¬ 
ling  about  the  lake  for  a  short  time,  then  returning  toward 
Lake  Michigan.  At  Ellison  Bay,  about  dusk  the  evening  of 
July  13,  between  forty  and  fifty  followed  a  fishing  tug  into 
the  harbor,  feeding  upon  the  fish  offal  as  it  was  thrown 
overboard.  En  route  from  Ellison  Bay  to  Washington 
Island,  July  14,  they  were  constantly  in  sight  flying  around 
the  boat,  or  alighted  on  buoys  and  fish-net  supports. 

On  Hog  Island,  a  federal  bird  reserve  primarily  for  pro¬ 
tection  of  red-breasted  mergansers,  there  were  about  one 
hundred  gulls  breeding.  For  the  most  part  the  eggs  were 
hatched,  and  young  from  downy  ones  to  others  about  able 
to  fly  were  common.  The  nests  here  were  usually  under 
ledges  of  rock  or  well  back  under  bushes;  rather  unusual 
nesting  places  for  gulls.  On  the  Spider  Islands  there  were 
not  over  forty  or  fifty  birds,  and  only  one  nest  containing 
eggs  was  found.  Young  were  not  plentiful  and  such  as 
were  there  were  advanced  to  about  the  same  stage  as  those 
on  Hog  Island.  On  Gravel  Island,  also  a  federal  reserve 
for  the  gulls,  there  were  some  three  hundred  adult  birds. 
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Nests  here  were  placed  under  or  beside  driftwood,  on  the 
open  gravel,  or  amongst  the  small  patch  of  sedge  and  grass 
at  the  northeastern  end  of  the  island.  Half  a  dozen  nests 
contained  each  one  to  three  eggs,  all  incubated;  and  one 
egg  of  a  set  of  two  was  hatching  at  5:00  p.  m.  A  few 
downy  young  were  encountered,  and  others  half  to  two- 
thirds  grown  were  more  prevalent.  Fishermen  Shoal  was 
not  visited,  but  it  is  reported  by  sailors  and  fisherman  to 
support  one  of  the  principal  nesting  gull  colonies  in  that 
part  of  Lake  Michigan.  On  Hat  Island,  in  Green  Bay,  July 
25,  about  five  hundred  adult  gulls  were  found.  Only  two 
nests  containing  eggs  were  discovered,  one  with  one  egg 
and  one  with  two.  The  young  in  nearly  all  cases  were  able 
to  fly  well.  Of  the  Strawberry  Group,  a  very  few  gulls 
breed  on  Big  Strawberry  Island,  and  only  a  few  more  on 
Little  Strawberry  Island.  On  Jack  Island,  however,  is  the 
largest  gull  rookery  in  the  region,  there  being  fully  eight 
hundred,  and  more  probably  one  thousand,  adult  birds  -  on 
the  island  at  the  time  of  our  visit.  Very  few  nests  with 
eggs  were  found  here.  The  great  majority  of  young  were 
well  able  to  fly,  and  were  flying  about  the  island  or  congre¬ 
gating  in  flocks  out  on  the  bay.  Many  young  were  found 
in  the  long  grass  and  nettles  which  cover  the  central  part 
of  the  island,  or  among  the  rocks,  most  of  such  birds  being 
fledgings  about  one-third  grown.  (See  plate  22,  figs.  2,  3, 
and  4.) 

There  was  some  little  variation  in  the  nests  examined, 
which  was  most  pronounced  in  the  matter  of  bulkiness. 
The  nests  were  composed  for  the  most  part  of  coarse  dry 
sedge  and  grass,  a  few  sticks,  and  “sea-weed,”  varying 
somewhat  in  proportions.  A  few  feathers,  plucked  or 
molted  from  the  adult,  were  scattered  in  and  around  each 
nest,  apparently  increasing  in  abundance  with  the  increased 
age  and  use  of  the  nest.  In  external  diameter  the  nest  was 
from  ten  to  eighteen  inches,  and  in  height  two  and  one-half 
to  four  and  one-half  inches.  Internally,  the  hollow  of  the 
nest  was  seven  to  eight  inches  in  diameter,  and  one  and  one- 
half  to  three  inches  in  depth.  The  majority  of  the  nests 
were  clumsily  concealed  under  or  beside  a  rock,  log,  or  bush, 
though  the  nesting  sites  varied  some  in  the  different  colo¬ 
nies. 
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In  the  short  time  we  were  on  the  breeding  grounds  it  was 
impossible  to  make  a  detailed  study  of  the  habits  of  these 
interesting  birds.  Fortunately  there  are  available  the  in¬ 
vestigations  of  Ward  1  and  Strong  2 3 *  who  have  studied  inde¬ 
pendently  the  gulls  on  some  of  these  islands.  The  brief 
remarks  here  presented  are  therefore  of  value  merely  for 
comparison  of  original  observations.  As  one  approaches 
a  rookery  to  within  a  mile  or  a  mile  and  one-half,  the  gulls 
first  sally  forth,  a  few'  at  a  time,  to  meet  the  visitor,  usually 
keeping  at  least  fifty  yards  from  the  intruder.  On  nearer 
approach  of  the  visitor  to  their  home,  the  gulls  rise  and 
circle  over  the  island  several  minutes,  in  fact  until  the  in¬ 
truder  is  about  to  land,  then  fly  out  over  the  lake  where  they 
settle  on  the  water  in  a  scattered  flock  a  quarter  of  a  mile  to 
a  mile  from  shore.  Occasionally  individuals  or  small 
groups  return  to  the  island,  encircle  it,  then  fly  back  to 
“sea/7  this  action  continuing  until  the  intruder  leaves,  when 
most  of  the  gulls  soon  return  to  the  island. 

The  ordinary  call  note  of  the  adult  gull  is  a  sharp,  loud 
ke-a',  given  once  or  repeated  several  times.  When  flying 
near  the  breeding  grounds  the  gulls  utter  an  alarm  note 
which  is  not  so  loud  as  the  call  note,  and  usually  of  lower 
pitch,  though  variable.  This  alarm  note  can  be  best  ex¬ 
pressed  by  the  syllables  kuk"-kuk-ku',  or  sometimes  kuk"- 
kuk-kuk-ku",  at  other  times  merely  kuk'-ku".  A  few 
times  a  single  bird  was  heard  to  alternate  the  trisyllable 
with  the  bisyllable,  but  there  seemed  to  be  no  regularity  in 
the  matter.  The  downy  young  have  a  peep  not  dissimilar 
to  that  of  a  downy  domestic  chicken,  but  not  frequently 
used. 

The  young  up  to  half -grown  were  easily  captured  in  the 
hands.  They  usually  attempted  to  escape  first  on  land  by 
concealing  themselves  in  the  grass,  or  under  brush,  logs, 
or  rocks,  but  upon  further  approach  they  would  run  to  the 
water  where  they  swam  well,  could  not  or  would  not  dive, 
and  were  easily  captured.  Young  up  to  one-fourth  grown 
did  not  appear  to  be  particularly  gregarious,  but  the  older 


1  Ward,  H.  L.  Notes  on  the  herring-  gull  and  the  Caspian  tern  ( Larus 
argentatus  and  Sterna  caspia).  Bull.  Wisconsin  Nat.  Hist.  Soc.,  vol.  4, 

pp.  113-134,  plates  1-2,  1906. 

3  Strong,  R.  M.  On  the  habits  and  behavior  of  the  herring  gull,  Larus 

argentatus  Pont.  Auk.  vol.  31,  pp.  22-49,  178-199,  plates  3-10,  19-20,  1914. 
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young  up  to  two-thirds  grown  gathered  on  the  bars  at  the 
ends  of  the  islands,  or  sometimes  in  the  water  in  com¬ 
pact  flocks.  They  appeared  to  be  unable  to  fly  until  over 
half -grown,  and,  although  they  fluttered  and  flapped  their 
wings  in  an  attempt  to  rise  both  from  the  land  and  water, 
their  effort  was  extremely  clumsy  and  ludicrous.  The 
full-grown  young  of  the  year  flew  slowly  and  clumsily  in 
comparison  with  adults,  which  was  accentuated  by  their 
larger  appearance  due  to  their  dark  color  against  the  sky. 

Crayfish  (Cambarus)  seemed  to  form  an  important  food 
of  the  herring  gull  and  the  nesting  rookeries  in  many 
places  were  strewn  with  the  hard  parts  of  this  animal. 
Crayfish  were  also  found  in  the  stomachs  of  adults,  and 
were  seen  regurgitated  by  them.  One  adult  had  two  large 
minnows  (Notropis)  in  its  oesphagus.  It  is  probable  that 
many  of  the  crayfish  were  captured  alive  by  the  gulls,  as 
there  were  too  many  remains  of  them  on  the  islands  for  all 
to  have  been  taken  as  carrion. 

[ Chroicocephalus  Philadelphia  (Ord).  Bonaparte’s  Gull. 

A  “little  black-headed  gull”  which  answers  the  descrip¬ 
tion  of  Chroicocephalus  Philadelphia  was  reported  by 
fishermen  to  occur  in  this  region  in  spring  and  fall.] 

Hydroprogne  caspia  imperator  (Coues).  Caspian  Tern. 

This  beautiful  tern  was  occasionally  seen  flying  over  the 
water  near  Washington  Island,  and  in  Porte  des  Morts 
Passage  (July  15,  1917).  The  only  colony  encountered  was 
on  the  Spider  Islands,  where  there  were  fifty  or  sixty 
birds.  One  of  them  was  collected.  Old  nesting  places 
were  evident  on  Little  Spider  Island,  where  broken  egg 
shells  resembling  parts  of  Caspian  terns’  eggs  were  found, 
and  where  a  few  old  nesting  hollows  encircled  by  rem¬ 
nants  of  the  characteristic  rings  of  small  stones  and  snail 
shells  were  discovered.  The  adult  birds  hovered  overhead 
in  a  flock  as  if  still  breeding,  but  we  found  no  nests  con¬ 
taining  eggs  or  young.  A  few  young  birds  well  able  to  fly 
were  with  the  flock. 

There  were  no  signs  of  terns  on  Gravel  Island,  where 
Ward  found  them  breeding  in  July,  1905,  but  which  they 
had  abandoned  the  following  year  (1906). 3 


3Ward,  Henry  L.  Bull.  Wisconsin  Nat.  Hist.  Soc.,  vol.  4,  p.  115,  1906. 
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Mergus  serrator  Linnaeus.  Red-breasted  Merganser. 

The  “saw-bill,”  as  this  duck  is  called  locally,  was  found 
breeding  on  the  eastern  side  of  Door  Peninsula  and  on  all 
of  the  islands  visited  except  Gravel  Island.  It  is  the  com¬ 
mon  breeding  duck  of  the  region.  It  was  seen  daily  at 
Clark  Lake,  and  on  the  morning  of  July  12,  1917,  when  we 
came  down  to  the  shore  of  the  lake,  a  female  with  her  nine 
downy  young,  probably  one-eighth  grown,  fluttered  and 
hurried  out  into  the  lake.  They  encircled  back,  and  swam 
toward  shore  a  quarter  of  a  mile  up  the  lake  where  they 
so  successfully  hid  themselves  in  the  brush  that  they  could 
not  be  dislodged.  Three  males  were  frightened  from  the 
southern  side  of  Ellison  Bay,  July  13,  where  they  had  been 
feeding  near  shore  in  water  about  ten  feet  deep.  Numer¬ 
ous  pairs  had  been  nesting  on  Hog  Island,  July  15.  Aban¬ 
doned  ducks’  nests  which  contained  down  of  this  species 
were  seen  in  several  places  amongst  the  brush,  and  under 
protecting  roots  and  ledges.  One  nest  contained  three  ad¬ 
dled  eggs.  The  species  was  plentiful  around  Spider  Islands 
where  several  adults  and  many  young  for  the  most  part 
about  two-thirds  grown,  were  seen  in  flocks  of  two  to 
twenty,  July  15.  At  South  Point,  Washington  Island,  a 
female  with  her  half  dozen  young  ones  a  week  or  ten  days 
old  perched  in  a  row  on  a  drift  log  near  shore,  July  18. 
Red-breasted  mergansers  were  also  found  breeding,  July  25, 
on  the  islands  in  Green  Bay —  Hat,  Big  and  Little  Straw¬ 
berry,  and  Jack  Islands.  Young  were  seen  at  Hat  Island 
and  Big  Strawberry.  On  Jack  Island,  as  we  landed,  a  fe¬ 
male  merganser  emerged  from  a  runway  amongst  the 
rocks,  brush,  and  nettles  not  ten  feet  from  our  boat,  wad¬ 
dled  toward  the  shore,  and  flew  a  quarter  of  a  mile  out  into 
the  bay.  She  apparently  had  a  nest  but  we  were  unable 
to  locate  it  in  the  short  time  we  had  on  the  island.  Run¬ 
ways  through  the  weeds  and  grass  went  everywhere  on  this 
island;  they  were  used  both  by  fish-ducks  and  gulls. 

Anas  platyrhyncha  platyrhyncha  Linnaeus.  Mallard. 

A  regular  breeder  in  the  region,  but  much  less  common 
than  the  red-breasted  merganser.  It  was  noted  on  Clark 
Lake,  July  10  and,  with  young  ones,  July  12,  1917;  off  Wash¬ 
ington  Island,  July  15  and  17 ;  and,  July  25,  on  Green  Bay, 
one  mile  north  of  Hat  Island. 
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Anas  rubripes  tristis  Brewster.  Black  Duck. 

It  is  with  some  hesitation  and  uncertainty  that  I  refer 
the  breeding  black  ducks  of  this  region  to  the  southern 
form,  tristis.  Unfortunately,  on  account  of  the  thick  brush 
on  their  breeding  grounds,  I  was  unable  to  secure  speci¬ 
mens.  Black  ducks  were  seen  twice  on  Big  Spider  Island, 
July  15,  1917,  and  a  male  flew  out  of  some  heavy  brush  on 
Hat  Island,  July  25.  They  can  not  be  considered  common. 

Nettion  carolinense  (Gmelin).  Green-winged  Teal. 

Dr.  F.  Gregory  Hall  saw  on  Hat  Island,  July  25,  1917, 
what  he  felt  reasonably  certain  was  a  male  green-winged 
teal. 

[Chen  hyperborea  hyperborea  (Pallas).  Snow  Goose. 

A  wild  “white  goose”  is  reported  by  Mr.  Loyd  Me  Cum¬ 
mings  of  Fish  Creek  to  occur  regularly  in  late  fall  and  early 
spring  on  Green  Bay.] 

Botaurus  lentiginosus  (Montagu).  American  Bittern. 

Bitterns  are  reported  to  occur  sometimes  in  a  bayou  on 
the  southern  side  of  Washington  Island.  From  the  car 
window,  one  was  seen  in  a  cattail  marsh  near  Maplewood, 
July  26,  1917. 

Ardea  herodias  herodias  Linnaeus.  Great  Blue  Heron. 

Frequently  seen  at  all  points  visited  on  Door  Peninsula 
and  the  islands.  On  Big  Spider  Island,  July  15,  1917,  a 
breeding  colony  of  about  thirty-five  nesting  pairs  was  vis¬ 
ited.  The  majority  of  the  nests  were  in  white  spruce  trees, 
twenty  or  twenty-five  feet  above  the  ground.  The  largest 
breeding  colony  encountered  was  on  Big  Strawberry  Island, 
where  fully  sixty  nests  were  located,  the  greater  part  of 
them  in  white  birch  (Betula  papyrifera)  trees.  There 
were  four  or  five  recently  occupied  nests  on  Little  Straw¬ 
berry  Island. 

Nycticorax  nycticorax  naevius  (Boddaert) .  Black-crowned 
Night  Heron. 

The  only  bird  of  this  species  seen  alighted  momentarily 
on  the  top  of  an  arbor  vitae  ( Thuja  occidentals)  on  the 
shore  of  Clark  Lake,  July  11,  1917. 
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Actitis  macularia  (Linnaeus).  Spotted  Sandpiper. 

The  spotted  sandpiper  was  frequently  seen  along  the 
shores  at  all  points  visited,  both  on  the  islands  and  on  the 
peninsula.  They  were  plentiful  at  Clark  Lake,  and  at  El¬ 
lison  Bay  and  Fish  Creek  several  were  seen  along  the  shore 
of  Green  Bay.  They  were  particularly  common  on  the 
Spider  Islands,  July  15,  1917,  but  only  one  was  seen  on 
Gravel  Island  and  three  or  four  on  Hog  Island  the  same  day. 
Several  were  seen  each  day  of  our  stay  on  Washington 
Island,  and  others  were  found  on  Hat,  Big  and  Little  Straw¬ 
berry,  and  Jack  Islands,  July  25. 

Oxyechws  vociferus  vociferus  (Linnaeus) .  Killdeer. 

Not  abundant  at  any  point  visited.  A  few  were  seen 
daily  at  Clark  Lake  (July  9  to  13,  1917)  and  on  Washing¬ 
ton  Island  (July  14  to  20).  They  were  also  noted  at  Fish 
Creek,  July  21,  24,  and  25.  None  was  seen  on  the  smaller 
islands. 

Bonasa  umbellus  togata  (Linnaeus).  Canada  Ruffed 
Grouse. 

Judging  from  reports  and  observations  the  ruffed  grouse 
is  at  present  rare  on  Door  Peninsula,  occurring  most  fre¬ 
quently  on  the  eastern  side  of  the  northern  end.  It  was 
introduced  on  Washington  Island  several  years  ago,  but 
apparently  has  not  done  well  for  it  is  very  seldom  found 
there  now.  From  August  3  to  6,  1922,  they  were  common 
in  the  woods  near  Ellison  Bay,  where  they  were  frequently 
heard  or  seen. 

Zenaidura  macroura  carolinensis  (Linnaeus).  Mourning 
Dove. 

Mourning  doves  were  comparatively  rare  in  the  region. 
One  was  seen  feeding  along  the  shore  of  Ellison  Bay  the 
morning  of  July  14,  1917.  Another  was  noted  on  Wash¬ 
ington  Island,  July  17.  The  only  other  mourning  dove  ob¬ 
served  was  at  Fish  Creek,  July  24. 

Accipiter  cooperii  (Bonaparte).  Cooper's  Hawk. 

A  single  bird  of  this  species  was  seen  flying  through  a 
mixed  forest  of  beech,  hard  maple,  and  spruce,  July  23, 
1917,  at  Fish  Creek. 
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Buteo  borealis  borealis  (Gmelin).  Red-tailed  Hawk. 

Hawks  which  answered  the  description  of  red-tails  were 
reported  on  Washington  Island.  At  this  locality,  July  20, 
1917,  Dr.  F.  Gregory  Hall  saw  two  hawks  which  he  thought 
belonged  to  this  species. 

Haliaeetus  leucocephalus  leucocepkalus  (Linnaeus).  Bald 
Eagle. 

According  to  old  residents  on  Washington  Island,  the  bald 
eagle  was  formerly  a  regular  breeder  on  Detroit  and  Plum 
Islands,  but  is  now  seldom  seen  in  the  breeding  season. 
Abandoned  nests,  of  which  the  parent  birds  have  been  shot, 
are  still  to  be  found  in  spruce  trees  at  the  eastern  end  of 
Detroit  Island  and  on  Plum  Island. 

On  August  5,  1922,  we  found  a  bald  eagle’s  nest  about 
seventy-five  feet  above  ground  in  a  yellow  birch  some  three 
miles  northeast  of  Ellison  Bay.  The  nest  was  fully  one- 
half  mile  from  water,  and  was  at  the  border  of  a  small 
clearing  in  heavy  forest.  Both  parent  birds,  in  immature 
plumage,  made  their  appearance,  flying  and  soaring  over 
our  heads  as  long  as  we  were  near  the  nest. 

Bubo  virginianus  virginanus  (Gmelin).  Great  Horned 
Owl. 

A  mounted  horned  owl  in  the  Thorp  Hotel  at  Fish  Creek, 
was  killed  at  Fish  Creek  in  late  August,  1915. 

Coccyzus  erythrophthalmus  (Wilson).  Black-billed 
Cuckoo. 

Rare  and  seldom  seen.  One  was  observed  in  an  orchard 
at  Clark  Lake,  July  11,  1917.  Another  was  seen  in  an  arbor 
vitae  swamp  near  Fish  Creek,  July  24,  where  I  was  first 
attracted  to  it  by  its  “chow-chow-chow”  call  about  dusk. 
One  was  also  seen  at  Ellison  Bay,  August  5,  1922. 

Strepto eery le  alcyon  alcyon  (Linnaeus).  Belted  Kingfisher. 

Kingfishers  were  fairly  common  at  Clark  Lake  and  on 
Washington  Island,  and  several  were  seen  daily  at  each 
locality.  One  was  seen  at  Ellison  Bay,  July  14,  1917,  and 
another  at  Fish  Creek,  July  21. 

Dryobates  villosus  septentrionalis  (Nuttall).  Northern 
Hairy  Woodpecker. 

One  bird  noted  at  Ellison  Bay,  August  2,  1922. 
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Dryobates  pubescens  medianus  (Swainson) .  Downy  Wood¬ 
pecker. 

A  single  bird  was  seen  pecking  at  a  dead  beech  stub  on 
Washington  Island,  July  18,  1917. 

Sphyrapicus  varius  varius  (Linnaeus).  Yellow-bellied 
Sapsucker. 

One  bird  was  observed  in  hard  maple  timber  on  Wash¬ 
ington  Island,  July  17,  1917.  At  Fish  Creek  the  trunks  of 
two  large  apple  trees  had  been  completely  honey-combed 
by  these  birds. 

Melanerpes  erythrocephalus  erythrocephalus  (Linnaeus). 
Red-headed  Woodpecker. 

Occasionally  seen  at  Ellison  Bay,  August  2  to  6,  1922. 

Colaptes  auratus  luteus  Bangs.  Northern  Flicker. 

Flickers  were  surprisingly  uncommon  in  the  region  and 
were  seen  only  on  three  occasions:  Clark  Lake,  July  11, 
1917 ;  Washington  Island,  July  18;  and  Fish  Creek,  July  23. 

Setochalcis  vocifera  vocifera  (Wilson).  Whip-poor-will. 

Whip-poor-wills  were  heard  each  evening  (July  9  to  12, 
1917)  of  our  stay  at  Clark  Lake,  where  there  were  probably 
six  or  eight  birds  on  the  western  side  of  the  lake.  They 
were  found  at  no  other  locality. 

Chordeiles  minor  minor  (Forster).  Nighthawk. 

Common  at  Clark  Lake  where  several  were  seen  flying 
each  evening  (July  9  to  12,  1917).  Seen  at  only  one  other 
time  and  that,  two  birds  on  Washington  Island  the  evening 
of  July  17. 

Chaetura  pelagica  (Linnaeus).  Chimney  Swift. 

Swifts  were  common  at  Ellison  Bay,  July  13  and  14, 
1917,  and  August  2  to  6,  1922.  A  few  were  seen  flying 
over  the  village  of  Jacksonport,  July  13.  On  Washington 
Island  a  pair  was  apparently  nesting  in  the  small  brick 
chimney  of  an  old  abandoned  log-cabin  near  South  Point, 
July  18.  They  were  abundant  at  Fish  Creek,  where  num¬ 
bers  were  seen  daily. 

Tyrannus  tyrannus  tyrannus  (Linnaeus).  Kingbird. 

Kingbirds  were  common  at  essentally  all  points  visited 
except  the  small  islands,  and  they  were  even  present  on 
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some  of  them.  They  were  seen  daily  at  Clark  Lake;  were 
abundant  at  Ellison  Bay,  July  13  and  14,  1917 ;  were  com¬ 
mon  on  Washington  Island;  and  were  frequently  seen  at 
Fish  Creek,  July  21,  23  to  25.  One  was  seen  on  Little 
Strawberry  Island  and  another  on  Hat  Island,  July  25. 

Sayornis  phoebe  (Latham) .  Phoebe. 

A  pair  of  phoebes  lived  in  the  vicinity  of  Reineking’s 
resort  at  Clark  Lake  where  they  were  frequently  seen,  and 
several  were  noted  on  Washington  Island,  July  14,  17  to 
20,  1917.  They  were  common  near  Ellison  Bay,  August  2 
to  6,  1922,  where  a  nest  containing  young  nearly  fledged 
was  seen  at  one  of  the  cottages,  August  6. 

Myiochanes  virens  (Linnaeus) .  Wood  Pewee. 

A  fairly  common  bird  in  the  deciduous  woods  of  the 
peninsula  and  Washington  Island,  but  not  observed  on  the 
smaller  islands  nor  in  the  pure  stands  of  coniferous  "woods. 
Observed  at  Clark  Lake,  July  9,  11,  and  12,  1917;  Wash¬ 
ington  Island,  July  14,  16  to  20;  and  Fish  Creek,  July  22 
and  24. 

Empidonax  minimus  (W.  M.  and  S.  F.  Baird).  Least  Fly¬ 
catcher. 

A  pair  of  least  flycatchers  was  frequently  heard  and  oc¬ 
casionally  seen  in  a  grove  of  paper  birches  and  hard  maples 
near  the  southwestern  shore  of  Washington  Island,  July 
14,  16,  and  17,  1917. 

Cyanocitta  cristata  bromia  Oberholser.  Blue  Jay. 

Not  frequently  seen.  One  was  found  among  spruce  trees 
in  heavy  spruce  woods  at  Clark  Lake,  July  12,  1917.  At 
Washington  Island  a  noisy  troop  of  five  or  six  was  en¬ 
countered  in  a  cedar  swamp,  July  16.  Not  seen  at  Fish 
Creek,  Ellison  Bay,  nor  on  the  smaller  islands,  although 
it  undoubtedly  occurs  at  these  localities. 

Corvus  brachyrhynchos  brachyrhynchos  Brehm.  American 

Crow. 

Crows  were  seen  daily  and  were  common  at  Clark  Lake, 
Ellison  Bay,  Washington  Island,  and  Fish  Creek.  On  Big 
Strawberry  Island  four  young  about  two-thirds  grown  were 
found  with  their  parents  in  hemlock  timber,  July  25,  1917. 
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Nearby  was  the  nest,  about  twenty  feet  above  ground  in 
a  hemlock. 

Dolichonyx  oryzivorus  (Linnaeus) .  Bobolink. 

Not  common  at  any  place  visited  and  seen  on  only  a  few 
occasions.  A  pair  was  noted  in  a  timothy-clover  held  on 
Washington  Island,  July  16,  1917.  The  only  other  seen  was 
a  male,  also  in  a  timothy  hayheld,  at  Fish  Creek,  July  22. 

Molothrus  ater  ater  (Boddaert).  Cowbird. 

Noted  on  several  occasions  at  Ellison  Bay,  August  3,  5, 
and  6,  1922. 

Agelaius  phoeniceus  arctolegus  Oberholser.  Giant  Red¬ 
winged  Blackbird. 

A  single  male  bird  was  seen  on  the  border  of  a  very 
small  marsh  on  the  shore  of  Clark  Lake,  July  11,  1917.  At 
Ellison  Bay,  July  13,  a  pair  acted  as  if  nesting  in  a  clump 
of  cattails  near  the  shore  of  the  bay.  A  dozen  or  more 
birds  were  in  and  around  a  small  marsh  on  the  southwestern 
side  of  Washington  Island,  July  19  and  20. 

Sturnella  magna  magna  (Linnaeus).  Meadowlark. 

Meadowlarks  are  fairly  common  in  the  fields  and  past¬ 
ures,  and  quite  generally  distributed.  They  were  noted  at 
Clark  Lake,  July  9,  1917;  Ellison  Bay,  July  13;  Washing¬ 
ton  Island,  July  16  to  19;  Fish  Creek,  July  23. 

Icterus  galbula  (Linnaeus).  Baltimore  Oriole. 

A  single  bird  was  observed  in  an  elm  tree  in  the  village 
of  Ellison  Bay,  July  13,  1917. 

Quiscalus  quiscula  aeneus  Ridgway.  Bronzed  Grackle. 

Several  bronzed  grackles  were  feeding  among  the  coarse 
gravel  along  the  shore  of  Ellison  Bay,  the  early  morning  of 
July  14,  1917.  They  were  noted  on  Washington  Island, 
July  17  to  19.  On  Jack  Island,  of  the  Strawberry  Group, 
half  a  dozen  pairs  had  apparently  nested  that  year  (1917) 
in  the  few  cedars  (Thuja  occidentals)  along  shore.  Sev¬ 
eral  of  the  birds,  both  adult  and  young,  were  seen  there. 

Loxia  curvirostra  bendirei  (Ridgway).  Bendire’s  Cross¬ 
bill. 

Several  flocks  of  crossbills  were  seen  near  Ellison  Bay, 
August  4  to  6,  1922. 
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Carpodacus  purpureus  purpureus  (Gmelin) .  Purple 
Finch. 

A  pair  was  observed  in  a  hard  maple  tree  at  Clark 
Lake,  July  12,  1917.  The  male  was  shot  but  was  in  too 
poor  plumage  for  a  specimen. 

Astragalinus  tristis  tristis  (Linnaeus).  Goldfinch 

Common,  except  on  the  small  islands.  Observed  at 
Clark  Lake,  July  9  to  13,  1917 ;  Ellison  Bay,  July  13;  Wash¬ 
ington  Island,  July  14,  16  to  19 ;  Fish  Creek,  July  21  to  24, 
26. 

Passer  domesticus  domesticus  (Linnaeus) .  English 
Sparrow  . 

Abundant  everywhere  around  buildings  on  the  penin¬ 
sula  and  seen  daily.  They  were  not  seen  on  any  of  the 
small  islands,  and  were  extremely  rare  on  Washington  Is¬ 
land.  In  fact,  on  Washington  Island,  it  required  a  special 
search  to  find  them,  and  a  single  male  was  seen  at  Detroit 
Harbor  the  morning  of  July  20,  1917,  by  Dr.  F.  G.  Hall. 

Pooecetes  gramineus  gramineus  (Gmelin).  Vesper  Spar¬ 
row. 

Common  in  pastures,  along  roadsides,  and  in  grassy 
stumpland  on  the  peninsula  and  Washington  Island.  They 
were  frequently  seen  along  the  road  between  Sturgeon  Bay 
and  Clark  Lake,  July  9,  1917.  At  Clark  Lake,  July  10,  a 
pair  was  nesting  in  a  potato  patch.  They  were  common 
on  Washington  Island,  July  14,  16  to  19.  A  single  bird 
was  seen  at  Fish  Creek,  July  23. 

Passerculus  sandwichensis  savanna  (Wilson) .  Savannah 
Sparrow. 

Seen  occasionally  along  roads  and  in  clover  fields  near 
Clark  Lake  (July  9,  11  and  12,  1917) ,  Ellison  Bay  (July 
13),  and  Fish  Creek  (July  21).  Common  in  the  hayfields 
on  Washington  Island,  where  several  were  seen  nearly  every 
day  (July  14,  16  to  20). 

Zonotrichia  albicollis  (Gmelin) .  White-throated  Spar¬ 
row. 

Of  regular  occurrence,  particularly  in  the  low  coniferous 
woods,  though  not  abundant  at  any  place  visited.  Seen  or 
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heard  daily  at  Clark  Lake,  July  9  to  13,  1917 ;  frequent  at 
Washington  Island,  July  14,  16,  18,  and  19;  noted  at  Elli¬ 
son  Bay,  July  13;  and  seen  twice  at  Fish  Creek,  July  21 
and  24.  Not  observed  on  the  small  islands. 

Spizella  passerina  passerina  (Bechstein).  Chipping  Spar¬ 
row. 

A  common  bird  except  on  the  small  islands.  Young  of 
the  year  able  to  fly  were  found  at  Clark  Lake,  July  9,  1917. 
Common  at  Ellison  Bay,  July  13,  and  seen  in  considerable 
numbers  each  day  on  Washington  Island  and  at  Fish  Creek. 

Junco  hy emails  hy emails  (Linnaeus).  Slate  -  colored 
Junco. 

A  pair  was  found  in  spruce-cedar-maple  woods  at  Clark 
Lake,  July  11,  1917.  One  was  seen  on  the  eastern  side  of 
Washington  Island,  July  15. 

Melospiza  melodia  melodia  (Wilson).  Song  Sparrow. 

The  most  common  sparrow  of  the  region,  and  found  on 
some  of  the  small  islands  as  well  as  on  the  peninsula  and 
Washington  Island.  They  were  very  common  at  Clark 
Lake,  Ellison  Bay,  and  Fish  Creek.  They  seemed  to  be 
less  abundant  on  Washington  Island,  although  a  few  were 
seen  daily.  One  was  seen  on  Big  Spider  Island,  July  15, 
1917,  and  others  on  Big  and  Little  Strawberry,  and  Jack 
Islands,  July  25.  On  Jack  Island  they  were  numerous. 

Pipilo  erythrophthalmus  erythrophthalmus  (Linnaeus). 
Towhee. 

Noted  on  only  two  occasions,  and  apparently  not  a  com¬ 
mon  breeder  in  the  region.  One  was  heard,  and  later  seen, 
at  Clark  Lake,  July  9,  1917.  The  only  other  observed  was 
in  an  arbor  vitae  swamp  at  Fish  Creek  the  evening  of  July  ■' 
24. 

Passerina  cyanea  (Linnaeus) .  Indigo  Bunting. 

Two  pairs  of  this  species  were  located  near  Ellison  Bay, 
August  4  and  6,  1922. 

Piranga  olivacea  (Gmelin).  Scarlet  Tanager. 

A  male  scarlet  tanager  was  seen  by  Dr.  F.  G.  Hall  at 
Detroit  Harbor,  Washington  Island,  the  morning  of  July 
20,  1917.  One  was  heard  at  Fish  Creek,  July  23. 
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Progne  suhis  subis  (Linnaeus)  Purple  Martin. 

Purple  martins  were  abundant  birds  in  the  villages  and 
around  farm  buildings.  Any  opportunity  for  nesting  fur¬ 
nished  by  an  opening  in  the  roof  or  siding  of  a  frame  build¬ 
ing  was  apt  to  be  utilized  by  the  martins.  They  were  seen 
daily  at  Clark  Lake  and  during  the  rain  on  July  12,  1917, 
scores  of  them  circled  over  the  western  side  of  the  lake. 
They  were  equally  common  at  Ellison  Bay,  July  13,  and  on 
Washington  Island,  July  14  to  20.  At  Fish  Creek,  where 
they  were  abundant,  they  were  nesting  between  the  sidings 
and  walls  of  the  hotels  when  accessible,  and  the  porch  of 
Doctor  Weckler’s  hotel  furnished  a  nesting  site  for  at  least 
five  pairs.  They  were  not  seen  on  the  small  islands,  where, 
of  course,  favorable  nesting  places  were  absent. 

Petrocheiidon  albifrons  albifrons  (Rhfinesque) .  Cliff 
Swjallow. 

Cliff  swallows  were  seen  in  numbers  about  the  wharf 
at  Ellison  Bay,  July  13  and  14,  1917.  Two  were  noted  at 
Fish  Creek,  July  25. 

Hirundo  rustica  erythrogastris  (Boddaert).  Barn  Swal¬ 
low. 

Nowhere  abundant.  Not  seen  on  the  eastern  side  of 
the  peninsula,  where  it  undoubtedly  occurs.  One  was  seen 
at  Ellison  Bay,  July  14,  1917,  and  at  Fish  Creek  one  or 
two  birds  at  a  time  were  seen  on  several  occasions  (July 
21,  23,  24  and  26).  On  Washington  Island  they  were  found 
in  the  farming  district  on  the  western  side  of  the  island 
(July  14,  16,  17  and  19). 

Iridoprocne  bicolor  (Vieillot) .  Tree  Swallow. 

Tree  swallows  were  abundant  about  the  bay  and  harbor 
at  Ellison  Bay,  July  13,  1917,  where  they  could  be  observed 
at  any  time  of  day  flying  over  the  water.  They  Were  ob¬ 
served  in  numbers  on  the  western  side  of  Washington  Is¬ 
land,  along  a  road  through  the  farming  district,  where  there 
were  scattered  patches  of  birch,  maple,  and  beech  timber, 
and  infrequent  spruces  and  pines  (July  17).  A  few  were 
seen  at  Fish  Creek,  July  21. 
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Bomby cilia  cedrorum  Vieillot.  Cedar  Waxwing. 

Probably  the  most  abundant  bird  on  the  peninsula  and 
Washington  Island  was  the  cedarbird.  Scores  of  them  were 
seen,  both  in  flocks  and  pairs,  nearly  every  day.  At  Clark 
Lake,  July  11,  1917,  a  nest,  completed  but  empty,  was  found 
six  feet  above  ground  in  a  lilac  bush  in  a  farmyard.  It 
was  of  the  usual  construction  of  weeds  and  coarse  grass 
stems.  Although  the  parent  bird  was  continually  on  the 
nest  she  had  laid  no  eggs  the  morning  of  July  13,  when  we 
left.  On  Washington  Island  (July  14  to  20)  cedarbirds 
were  mostly  in  flocks,  as  they  were  also  at  Ellison  Bay 
(July  13  and  14).  Fewer  were  seen  at  Fish  Creek,  though 
even  here  they  were  common  and  seen  daily.  For  the  great¬ 
er  part  they  seemed  to  be  feeding  upon  the  unripe  cones  of 
Thuja  occidentalis.  At  Fish  Creek  (July  24  and  25)  they 
were  playing  havoc  with  cherries  in  the  hotel  yard,  piercing 
each  cherry  with  the  beak,  eating  only  a  small  portion,  and 
sipping  the  juice.  Shortly  after  sunset  on  the  evening  of 
July  12,  a  flock  of  between  fifteen  and  twenty  of  these  birds 
occupied  the  paper-birch  trees  along  the  shore  of  Clark 
Lake.  From  their  perches  they  would  sally  forth  in  the 
manner  of  a  flycatcher  and  catch  mosquitoes.  Often  a  bird 
would  catch  three  or  four  mosquitoes  before  returning  to 
its  perch.  One  individual  was  carefully  watched,  and  was 
observed  to  catch  and  devour  eighteen  mosquitoes  in  eleven 
flights  from  its  perch. 

They  were  common  near  Ellison  Bay,  August  2  to  6,  1922, 
where  Prof.  George  Wagner  told  me  that  a  few  days  before 
my  arrival  a  nest  of  this  species  was  robbed  of  its  young 
by  a  fox  snake  ( Elaphe  vulyina) . 

Vireosylva  virescens  (Vieillot).  Red-eyed  Vireo. 

Common  on  Washington  Island,  July  14  to  20,  1917;  in 
the  beech-maple  forest  one  of  the  commonest  birds.  Fair¬ 
ly  common  at  Clark  Lake  (July  10  to  12),  at  Ellison  Bay 
(July  13),  and  Fish  Creek  (July  21,  23,  and  24). 

Vireosylva  gilva  gilva  (Vieillot) .  Warbling  Viero. 

Noted  at  Ellison  Bay,  August  3  and  5,  1922. 

Mniotilta  varia  (Linnaeus).  Black  and  White  Warbler. 

Black  and  white  warblers  apparently  breed  on  the  pen¬ 
insula  and  Washington  Island.  The  species  was  seen  twice 
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at  Clark  Lake  (July  12,  1917),  and  a  specimen  collected 
had  greatly  enlarged  testes,  indicating  breeding.  One  was 
seen  at  Ellison  Bay,  July  13,  and  two  on  Washington  Island, 
July  17  and  18. 

Dendroica  aestiva  aestiva  (Gmelin).  Yellow  Warbler. 

A  pair  and  their  three  young  barely  able  to  fly  were  fre¬ 
quently  seen  in  a  farmyard  at  Clark  Lake,  July  9  to  13, 
1917.  The  only  other  noted  was  at  Fish  Creek,  where  it 
was  feeding  upon  cultivated  red  cherries,  July  22  and  23. 

Dendroica  caerulescens  caerulescens  (Gmelin).  Black- 
throated  Blue  Warbler. 

A  pair  of  black-throated  blue  warblers,  which  acted  as 
if  nesting,  was  in  a  cedar-spruce  swamp  at  Fish  Creek, 

July  25,  1917. 

Dendroica  pensylvanica  (Linnaeus).  Chestnut-sided  Warb¬ 
ler. 

An  adult  bird  of  this  species  and  one  half -grown  young 
were  seen  at  the  border  of  mixed  woods  near  Ellison  Bay, 
August  2,  1922. 

Dendroica  f us ca  (Muller).  Blackburnian  Warbler. 

A  male  in  full  plumage  was  seen  at  Clark  Lake  by  Dr. 
F.  G.  Hall,  July  10,  1917,  and  the  following  day  (July  11) 
I  caught  a  glimpse  of  an  adult  male,  probably  the  same 
bird,  near  the  same  place. 

Dendroica  virens  (Gmelin).  Black-throated  Green  Warb¬ 
ler. 

A  common  bird  in  certain  localities  in  mixed  spruce- 
maple-beech  woods.  It  was  seen  and  heard  daily  at  Clark 
Lake  (July  9  to  12,  1917)  ;  and  on  Washington  Island  (July 
16  to  20)  it  was  abundant,  in  many  places  in  the  forest  on 
the  eastern  side  of  the  island  being  the  most  abundant  bird. 
At  Fish  Creek  several  were  seen  and  heard  (July  21,  22, 
24,  and  25).  A  specimen  from  Washington  Island  had  en¬ 
larged  testes,  July  17. 

Seiurus  aurocapillus  aurocapillus  (Linnaeus).  Oven-bird. 

Moderately  common  and  of  regular  occurrence  particu¬ 
larly  in  forests  containing  deciduous  trees.  It  was  less 
abundant  at  Clark  Lake  (July  10  and  12,  1917)  than  at 
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Fish  Creek  (July  21,  23,  and  24)  and  Ellison  Bay  (July  13). 
They  were  most  plentiful  on  Washington  Island,  where  a 
few  were  seen  each  day. 

Seiurus  noveboracensis  noveboracensis  (Gmelin).  Water- 
thrush. 

Several  water-thrushes  occurred  at  Clark  Lake  (July  10 
to  12,  1917)  amongst  the  brush  and  logs  in  a  pool  near  the 
lake.  They  were  not  observed  elsewhere. 

Geothlypis  trichas  brachidactyla  (Swainson).  Northern 
Yellow- throat. 

Frequently  heard  or  seen  near  Ellison  Bay,  August  2  to 
6,  1922. 

Wilsonia  canadensis  (Linnaeus).  Canada  Warbler. 

Several  birds  of  this  species  were  found  at  Clark  Lake, 
July  10  to  12,  1917,  where  a  male  which  was  collected,  had 
enlarged  testes,  indicating  breeding.  Two  individuals  were 
noted  at  Ellison  Bay,  July  13,  and  one  at  Fish  Creek,  July 
21.  The  Fish  Creek  bird  acted  as  if  breeding.  None  was 
seen  on  Washington  Island. 

Setophaga  ruticilla  (Linnaeus).  Redstart. 

Common,  particularly  in  woods  that  are  partly  decid¬ 
uous,  both  on  the  peninsula  and  Washington  Island.  They 
were  especially  plentiful  on  Washington  Island  where  in  the 
mixed  maple-beech-spruce  timber  they  competed  with  Den- 
droica  virens  as  the  most  abundant  birds.  They  were  seen 
daily  at  Clark  Lake,  Ellison  Bay,  and  Fish  Creek. 

Anthus  spinoletta  rubes cens  (Tunstall).  Pipit. 

It  was  indeed  a  surprise  to  find  the  pipit  in  association 
with  Passerculus  sandwichensis  savanna  and  Pooecetes  gra- 
mineus  gramineus  in  the  fields  and  along  roadsides  at  the 
border  of  the  forest  on  Washington  Island.  At  least  three 
pairs  of  birds  were  located  and  although  no  nests  were 
found  I  feel  confident  that  the  birds  were  breeders  on  the 
island.  A  specimen  collected  July  19,  1917,  indicated  in  its 
testes  a  postbreeding  condition. 

Dumetella  carolinensis  (Linnaeus).  Catbird. 

Rather  rare  and  not  seen  on  Washington  Island.  One 
seen  at  Clark  Lake,  July  11,  1917 ;  another  at  Ellison  Bay, 
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July  13;  and  the  third  one,  and  only  other,  at  Fish  Creek, 
July  22. 

Toxostoma  rufa  (Linnaeus).  Brown  Thrasher. 

Noted  only  once  in  1917 ;  a  pair  at  Clark  Lake,  among 
Thuja  occidentalis,  July  11.  Another  was  seen  at  Ellison 
Bay,  August  5,  1922. 

Troglodytes  aedon  parkmanii  Audubon.  Western  House 
Wren. 

Nowhere  abundant  in  1917.  A  pair  was  nesting  in  a 
birdhouse  in  farmyard  at  Clark  Lake,  July  10;  others  were 
apparently  nesting  in  the  same  neighborhood,  July  11  and 
12.  None  was  seen  on  Washington  Island.  At  Fish  Creek  a 
few  birds  were  seen  July  21,  24,  and  26.  They  were  com¬ 
mon  at  Ellison  Bay,  August  2  to  6,  1922. 

Nannus  troglodytes  hiemalis  (Vieillot).  Winter  Wren. 

A  pair  of  winter  wrens  which  acted  as  if  nesting  was  in 
a  cedar-spruce  swamp  at  Clark  Lake,  July  9,  1917. 

Sitta  carolinensis  cookei  Oberholser.  White-breasted  Nut¬ 
hatch. 

Seen  only  at  Clark  Lake  where  a  group  of  five  or  six  birds 
was  feeding  in  the  paper  birches  and  hard  maples  the 
morning  of  July  12,  1917. 

Sitta  canadensis  (Linnaeus).  Red-breasted  Nuthatch. 

One  seen  in  the  heavy  spruce-cedar  forest  on  the  eastern 
side  of  Washington  Island,  July  18,  1917. 

Penthestes  atricapillus  atricapillus  (Linnaeus).  Chickadee. 

Found  regularly,  but  never  abundantly.  Noted  at  Clark 
Lake,  July  10  to  12,  1917 ;  Ellison  Bay,  July  13;  Washing¬ 
ton  Island,  July  18;  Fish  Creek,  July  21  to  23;  and  Big 
Strawberry  Island,  July  25. 

Regulus  regulus  satrapa  Lichtenstein.  Golden-crowned 
Kinglet. 

Two  birds  in  hemlock  timber  at  Clark  Lake,  July  11, 
1917,  were  the  only  golden-crowned  kinglets  observed. 

Hylocichla  mwstelina  (Gmelin).  Wood  Thrush. 

One  or  two  birds  were  heard  August  3  and  6,  1922,  and 
one  seen  August  5,  near  Ellison  Bay. 
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Hylocichla  guttata  faxoni  Bangs  and  Penard.  Hermit 
Thrush. 

A  single  bird  was  seen  in  dense  spruce-cedar  woods  at 
Clark  Lake,  July  12,  1917.  Heard  near  Ellison  Bay  the 
mornings  of  August  4  and  5,  1922. 

Turdus  migratorius  migratorius  Linnaeus.  Robin. 

Common  at  all  points  visited  except  on  the  small  islands. 
At  Fish  Creek,  July  22  to  24,  and  26,  1917,  they  were  eat¬ 
ing  cherries  from  the  trees  in  the  hotel  yard.  A  nest  con¬ 
taining  three  young  about  one-fifth  grown  was  in  a  small 
white  spruce  in  the  farmyard  at  Clark  Lake,  July  12. 

Sialia  sialis  sialis  (Linnaeus) .  Bluebird. 

Seen  frequently  on  the  peninsula;  Clark  Lake,  July  10 
and  12,  1917;  Jacksonport,  July  13;  Ellison  Bay,  July  13 
and  14;  Fish  Creek,  July  21  to  23,  and  26.  Bluebirds  were 
particularly  plentiful  on  Washington  Island,  especially 
among  paper  birch  trees  along  roads  on  the  western  part  of 
the  island,  where  numbers  were  seen  daily. 
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PLATE  20. 

Fig.  1.  Paper  birch  (Betula  papyrifera )  on  western  shore  of  Clark 
Lake,  Wisconsin.  Heavy  Canadian  Zone  timber  surrounds  the  lake. 
Photographed  by  F.  Gregory  Hall. 

Fig.  2.  Limestone  bluff  just  south  of  Ellison  Bay,  Wisconsin. 
It  continues  one-fourth  mile  west  where  it  faces  Green  Bay  in  a 
precipice  200  feet  high. 

PLATE  21. 

Fig.  1.  South  shore  of  Hog  Island,  Wisconsin.  Washington  Island 
in  the  distance. 

Fig.  2.  Nest  of  bald  eagle,  northeast  of  Ellison  Bay,  Wisconsin. 
Fig.  3.  Great  blue  heron  from  life,  on  Big  Spider  Island,  Wisconsin. 
Photographed  by  F.  Gregory  Hall. 

PLATE  22. 

Fig.  1.  Gravel  Island,  Wisconsin,  from  the  west.  Note  herring 
gulls  in  flight  and  on  the  island. 

Fig.  2.  Nest  and  eggs  of  herring  gull  on  Gravel  Island,  Wisconsin. 
Figs.  3  and  4.  Downy  young  of  herring  gull  on  Gravel  Island,  Wis¬ 
consin. 
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THE  ROTIFER  FAUNA  OF  WISCONSIN.  IV. 
THE  DICRANOPHORINAE 


H.  K.  Harring  and  F.  J.  Myers 

Notes  from  the  Biological  Laboratory  of  the  Wisconsin 
Geological  and  Natural  History  Survey.  XXX. 

INTRODUCTION 

Confusion  has  long  reigned  among  the  forcipate  Notom- 
matids  or  Dicranophorinae.  Attention  was  called  to  the 
problem  by  De  Beauchamp  in  his  fundamental  work  of  1909, 
and  Von  Hofsten  attempted  in  his  papers  of  1912  and  1923 
to  bring  order  out  of  the  chaos  without,  however,  achiev¬ 
ing  any  striking  results.  With  a  large  number  of  unde¬ 
scribed  species  belonging  to  this  group  on  our  hands  some 
rearrangement  becomes  necessary. 

As  explained  in  earlier  papers  of  this  series,  the  work 
on  the  Wisconsin  rotifers  originated  as  a  faunal  list,  but 
with  the  lapse  of  time  it  has  unavoidably  taken  on  some¬ 
what  larger  proportions.  Obviously  no  hopes  were  enter¬ 
tained  at  any  time  that  it  would  be  possible  to  exhaust  the 
rotifer  fauna  of  any  such  extensive  territory,  but  it  was 
thought  practicable  to  reach  within  a  reasonable  time  a 
stage  where  new  species  would  be  found  only  at  rare  inter¬ 
vals.  This  has  been  attained  for  Lecane  and  Monostyla, 
but  for  no  other  genera,  and  there  is  as  yet  no  reason 
for  hoping  that  it  will  be,  at  least  not  for  the  larger  genera. 
Even  now  it  is  possible  to  go  to  old,  favorite  collecting 
grounds  that  have  been  visited  regularly  for  years,  and 
bring  home  a  dozen  undescribed  rotifers  in  a  week,  always 
including  some  additions  to  the  Dicranophorinae.  We  have 
therefore  come  to  the  conclusion  that  there  is  no  real  gain 
in  deferring  publication  of  descriptions  and  figures  of  the 
species  found  up  to  the  present.  Even  an  incomplete  paper 
may  be  of  some  help,  if  it  is  taken  only  for  what  this  claims 
to  be:  a  collection  of  descriptions  and  figures  of  species 
studied  by  the  writers,  and  nothing  more.  It  should  not 
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be  considered  a  monograph  of  all  existing  Dicranophorinae ; 
very  evidently  it  deals  with  only  a  small  fraction  of  the 
species  that  will  eventually  be  described.  Nevertheless, 
fragmentary  as  the  work  admittedly  is,  it  may  be  of  some 
service  in  making  comparisons  with  the  fauna  of  other 
regions  without  time-consuming  correspondence  and  also 
as  the  only  substitute  for  identified  type  material  at  present 
available. 

We  are  indebted  to  Mr.  David  Bryce  and  to  Mr.  F.  E. 
Cocks  for  essential  material  from  England,  and  to  Dr.  P. 
de  Beauchamp  for  drawings  and  material  collected  in 
France,  and  also  for  his  friendly  advice  and  coopera¬ 
tion.  Herr  J.  Hauer,  of  Obereschach,  Baden,  kindly  sent 
us  material  of  what  proved  to  be  an  undescribed  species, 
which  we  take  pleasure  in  naming  for  him. 

In  subdividing  this  group  consideration  has  been  given 
not  only  to  the  inert  contour  of  the  trophi,  the  sclerified 
parts  of  the  mastax  wall,  but  also  to  the  musculation,  which 
is  probably  less  subject  to  specific  variation  and  of  deeper 
significance.  The  most  primitive  rotifer  family,  the  Notom- 
matidae,  must  have  divided  early  into  two  branches,  the 
Notommatinae,  plant  and  detritus  feeders,  and  the  Di¬ 
cranophorinae,  carnivores.  The  originally  malleate  mas- 
tax  has  been  correspondingly  modified,  the  terminal  types 
being  the  virgate  or  pumping  and  the  foreipate,  each  with 
its  subtypes.  The  most  primitive  type  of  the  foreipate 
mastax  is  found  in  Dicranophorus,  as  constituted  here;  the 
mallei  have  been  turned  into  the  plane  of  the  incus  and  the 
entire  mastax  is  longitudinal  with  reference  to  the  axis  of 
the  body.  The  unci  have  retained  but  a  single  tooth, 
showing  occasionally  remnants  of  a  second;  but  they  are 
hinged  at  or  near  their  tips  on  the  rami,  the  whole  forming 
a  highly  efficient  grasping  organ.  The  muscles  belonging 
to  the  mallei  are  well  developed,  the  flexors  attached  to 
the  external  edges  of  the  rami  and  the  posterior  ends  of 
the  manubria,  the  extensors  to  the  anterior  edges  of  the 
unci  and  the  external  edges  of  the  manubria,  passing  over 
the  joint. 

In  Encentrum  the  malleus  muscles  have  been  lost  and  the 
weak,  needle-like  unci  ankylosed  to  the  external  edges  of 
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the  rami;  even  the  original  connection  with  the  manubria 
has  disappeared  and  they  are  distinctly  separated  longi¬ 
tudinally,  the  intervening  space  being  filled  by  a  scari¬ 
fied  invagination  of  the  pharyngeal  wall.  The  movements 
of  this  type  of  mastax  are  obviously  extremely  simple,  the 
opening  being  performed  by  the  muscles  attached  to  the 
fulcrum  and  the  posterior  edges  of  the  rami  and  alulae,  the 
closing  by  the  circular  muscles  in  the  walls  of  the  mastax. 

In  Aspelta  the  disposition  of  the  musculature  is  much 
the  same  as  in  Encentrum,  but  the  unci  have  lost  all  re¬ 
semblance  to  their  original  form  and  are  very  irregular, 
roughly  triangular,  conchoid  structures,  attached  with 
their  inner  surfaces  to  the  external  edges  of  the  rami  near 
mid-length;  they  are  jointed  to  the  anterior  ends  of  the 
manubria  and  in  some  species  at  least  remnants  of  the  ex¬ 
tensor  muscles  appear  to  persist. 

The  mastax  of  Albertia  does  not  differ  materially  from 
Dicranophorus,  if  one  may  judge  from  A.  naidis,  figured 
by  De  Beauchamp,  and  the  single  species  we  have  been 
able  to  study;  little  is  known  of  the  remaining  forms. 
Streptognatha  is  probably  nothing  but  an  aberrant  Dicran¬ 
ophorus,  but  it  departs  so  widely  that  generic  separation  is 
necessary. 

Erignatha  is  nearer  to  Dicranophorus  than  are  Encen¬ 
trum  and  Aspelta.  The  unci  retain  their  form,  but  their 
basal  joint  of  the  manubria  is  in  reality  a  triple  joint,  as 
they  are  articulated  also  to  the  external  edges  of  the  rami. 
The  malleus  muscles  are  less  reduced  than  in  Aspelta;  the 
extensors  are  present,  but  the  flexors  lost. 

A  new  genus,  Itura,  is  proposed  for  Diglena  or  Eosphora 
aurita  and  related  species.  Material  of  the  European  spe¬ 
cies,  drawings  of  the  trophi  kindly  contributed  by  Dr.  P. 
de  Beauchamp,  and  the  study  of  American  material  has 
convinced  us  that  these  forms  are  really  specialized  Notom- 
matinae.  Although  the  trophi  strongly  resemble  the  forci- 
pate  type,  they  have  retained  remnants  of  the  dorsal  ex¬ 
tensions  of  the  rami,  which  are  necessary  for  the  support  of 
the  walls  of  the  virgate  mastax  in  order  to  withstand  the 
hydrostatic  pressure  of  the  pumping  action.  The  lateral 
view  of  the  trophi  shows  clearly  the  basal  apophysis,  and 
the  fulcrum  also  has  the  characteristic  elongate  form,  ex- 
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panded  posteriorly,  whch  is  found  among  the  Notommat- 
inae.  And,  last,  but  not  least,  the  mastax  is  not  protrusible ; 
all  Dicranophorinae,  however  specialized,  are  able  to  thrust 
the  trophi  through  the  mouth  for  half  their  length  or  more. 
For  these  reasons  it  seems  justified  to  refer  the  genus  Itura 
to  the  Notommatinae,  where  it  occupies  a  rather  isloated 
position;  there  are  several  genera  and  species  in  this  sub¬ 
family  that  have  become  carnivorous,  with  consequent  mod¬ 
ifications  of  the  mastax,  such  as  Eosphora,  Sphyrias  and 
Eothinia,  but  they  indicate  the  line  of  development,  rather 
than  any  actual  relationship. 

Various  redundant  mastax  elements  are  found  in  this 
subfamily,  such  as  longitudinal  rods  supporting  the  ventral 
wall  in  Dicranophorous  forcipatus,  pectinate  pieces  for  the 
same  purpose  in  D.  thysanus,  L-shaped  epipharyngeal  rods 
in  Erignatha  clastopis  etc. ;  it  must  not  be  forgotten  that  the 
normal  elements  of  the  trophi,  even  though  very  persistent 
and  highly  characteristic,  are  only  sclerified  or  indurated 
local  invaginations  of  the  pharyngeal  wall.  De  Beauchamp 
has  demonstrated  that  the  flexible  cuticle,  the  lorica  and  the 
trophi  are  identical  in  chemical  composition,  and  the  differ¬ 
ence  is  simply  one  of  varying  degrees  of  hardening;  there 
is  consequently  no  serious  hindrance  to  the  development  of 
new  elements  where  needed. 

No  convincing  answer  to  the  question  of  the  specific  im¬ 
portance  of  the  subserebral  glands  has  been  discovered. 
In  the  American  representatives  of  the  genus  Itura  and  in 
Erignatha  clastopis  they  are  absent;  in  the  corresponding 
European  forms  they  are  highly  developed;  records  of  the 
presence  of  the  glandless  forms  in  Europe  or  the  glandulate 
forms  in  America  are  so  far  lacking.  Under  the  circum¬ 
stances  an  arbitrary  decision  is  the  only  possible  recourse : 
the  presence  or  absence  of  subcerebral  glands  has  not  been 
used  as  a  specific  distinction  if  unaccompanied  by  other 
anatomical  differences.  We  believe,  however,  that  they 
will  eventually  be  demonstrated  to  be  valid  specific  charac¬ 
ters. 

One  of  the  most  fascinating,  and  frequently  one  of  the 
most  puzzling,  problems  in  the  study  of  any  group  of  ani¬ 
mals  is  the  question  of  geographical  distribution.  This 
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was  ruled  out  in  the  very  beginning  by  Ehrenberg,  as  far 
as  the  rotifers  are  concerned;  his  travels  in  Egypt  and 
Nubia  with  Hemprich  and  later  in  Siberia  with  Humboldt, 
combined  with  the  study  of  the  fauna  in  the  neighborhood 
of  Berlin,  proved  to  him  that  the  same  “Infusionsthier- 
chen”,  which  included  protozoa,  diatoms,  desmids  and  roti¬ 
fers,  were  to  be  found  anywhere  on  the  face  of  the  earth 
if  water  was  present  and  a  diligent  search  made  for  them. 
This  view'  was  propounded  in  spite  of  the  already  then  well 
known  fact  that  the  higher  groups  of  the  animal  kingdom 
exhibit  very  evident  discontinuities  and  localizations  in  their 
distribution  on  land  and  in  the  ocean,  caused  by  barriers 
of  various  kinds,  dependent  on  the  means  of  dispersion 
available  to  the  group  in  question.  However,  the  lower  we 
descend  in  the  scale  of  organization,  the  more  effective  and 
the  more  varied  become  the  means  of  distribution,  the  bar¬ 
riers  losing  correspondingly  in  importance.  The  prevalent 
impression  that  the  microscopic  animals  are  cosmopolitan 
and  that  their  distribution  is  not  a  problem,  is  therefore 
not  difficult  to  account  for,  especially  if  the  unsatisfactory 
condition  of  “invertebrate”  taxonomy  is  considered;  zoo¬ 
geographic  speculations  are  bootless  without  adequate  de¬ 
scriptions  of  the  species  concerned. 

As  the  rotifers  are  so  readily  transported,  they  have  al¬ 
ways  been  pressed  into  service  as  typical  examples  of  a 
cosmopolitan  group,  whenever  such  were  needed.  This 
continued  until  Jennings  published  his  Rotatoria  of  the 
Great  Lakes,  in  1900;  although  formally  accepting  the  uni¬ 
versal  distribution  theory,  he  emphasized  the  importance 
of  variations  in  the  environment.  “The  problem  of  the 
distribution  of  the  Rotifera  is,  then,  a  problem  of  the  con¬ 
ditions  of  existence,  not  a  problem  of  the  means  of  distri¬ 
bution”.  We  believe,  on  the  strength  of  our  own  observa¬ 
tions,  that  this  is  a  correct  statement  of  the  problem.  “Po¬ 
tentially  cosmopolitan”  the  rotifers  probably  are,  but,  as 
used  by  Jennings,  this  refers  principally  to  the  means  of 
distribution. 

The  rotifers  must  of  necessity  be  a  very  old  group,  and 
we  are  evidently  justified  in  the  inference  that  any  given 
species  has  at  some  time  in  the  past  had  abundant  oppor¬ 
tunities  to  reach  any  given  spot  on  the  present-day  land 
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surface  of  the  globe.  Our  primary  concern  is  then  with 
the  conditions  of  existence.  Their  importance  became 
very  evident  when,  some  15  years  ago,  we  began  to  compare 
the  lists  of  the  rotifers  found  around  Washington  and  in 
the  neighborhood  of  Atlantic  City.  The  differences  were 
so  great  that  we  were  completely  at  a  loss  as  to  how  to  ac¬ 
count  for  them;  hardly  any  species  were  to  be  found  on 
both  lists.  The  conclusion  that  there  must  be  important 
differences  in  the  environment  seemed  unavoidable;  no 
geographic  or  physiographic  barriers  intervene  to  prevent 
a  thorough  mixing  of  the  two  faunas ;  the  differences  were 
tentatively  attributed  to  the  water  and  the  substances  pres¬ 
ent  in  solution,  derived  from  the  soil,  but  there  was  very 
little  in  the  way  of  actual  facts  to  start  with.  We  knew 
that  the  natural  waters  of  the  region  around  Washington 
are  moderately  hard  and  of  the  New  Jersey  Coastal  Plain 
at  Atlantic  City  very  soft.  The  District  of  Columbia,  ac¬ 
tually  almost  synonymous  with  the  city  of  Washington,  is 
on  the  dividing  line  between  the  Piedmont  Plateau  and  the 
tertiary  lowland;  the  soils  are  mainly  unconsolidated  cre¬ 
taceous  clays,  sand  and  gravel,  eroded  and  transported 
from  the  plateau.  The  surface  waters  are  generally 
classed  as  moderately  hard,  containing  appreciable  amounts 
of  calcium  and  magnesium  salts  in  solution.  The  New 
Jersey  Coastal  Plain  is  a  post-glacial  elevation  of  the 
slightly  sloping  ocean  bottom  and  the  soil  is  sand ;  the  sur¬ 
face  waters  are  all  acid  and  their  solid  contents  extremely 
low. 

The  difference  between  “hard”  and  “soft”  water  is 
mainly  the  relative  amount  of  dissolved  calcium  carbonate, 
so  the  most  obvious  line  of  attack  was  a  determination  of 
hardness  and  also  of  the  total  available  carbon  dioxide. 
This  was  continued  for  some  time,  until  it  seemed  doubtful 
that  any  explanation  would  be  forthcoming.  The  differ¬ 
ence  between  hard-  and  soft-water  rotifers  could  always 
be  found;  a  glance  at  a  collection  told  its  origin  at  once. 
But  the  transition  from  one  to  the  other  was  entirely  too 
sharp,  and,  in  addition,  there  were  differences  between 
hard-water  rotifers  and  between  soft-water  rotifers  that 
could  not  be  explained  by  and  did  not  agree  with  the  varia¬ 
tions  in  the  amount  of  dissolved  calcium  salts. 
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The  opportunity  to  study  the  rotifers  of  the  state  of  Wis¬ 
consin  offered  a  welcome  opportunity  to  check  what  had 
already  been  learned.  Geological  conditions  here  are  sub¬ 
stantially  parallel  to  both  Washington  and  Atlantic  City; 
the  southern  part  of  the  state  is  covered  with  Silurian  and 
Ordovician  limestones  and  dolomites,  and  the  surface  waters 
are  hard.  In  the  northern  counties  the  last  stage  of  glaci¬ 
ation  removed  all  soils  down  to  the  Archean  and  Protero¬ 
zoic  bed  rock  which  the  retreating  glaciers  eventually  buried 
under  200-800  feet  of  till,  derived  from  the  siliceous  Arch¬ 
ean  rocks  in  adjacent  portions  of  Canada;  the  water  in  the 
numerous  lakes  and  ponds  is  everywhere  soft.  The  re¬ 
sults  of  the  rotifer  collections  agreed  generally  with  what 
had  been  observed  at  Washington  and  in  New  Jersey;  it 
was  evident  that  rotifer  distribution  could  not  be  correlated 
with  dissolved  calcium  carbonate  or  total  available  carbon 
dioxide. 

About  this  time  our  attention  was  called  to  the  work  of 
Coville  and  Wherry  on  soil  acidity  and  plant  distribution. 
This  seemed  to  offer  a  promising  line  of  attack.  Hydro¬ 
gen  ion  concentration  was  being  demonstrated  as  very  im¬ 
portant  in  physiological  (.processes  and,  if  it  plays  a  part  in 
plant  distribution,  the  same  effect  might  hold  good  for  roti¬ 
fers.  That  this  is  really  the  case  has  been  abundantly 
proved  since  systematic  measurements  of  hydrogen  ion  con¬ 
centration  have  been  made,  and  we  believe  that  we  are  jus¬ 
tified  in  stating  that  rotifer  distribution  is  directly  depend¬ 
ent  on  it.  Neutrality,  or  pH  7.0,  seems  to  be  the  dividing 
line;  above  this,  in  alkaline  waters,  are  found  all  the  “cos¬ 
mopolitan”  rotifers,  enormous  numbers,  but  relatively  few 
species.  A  complete  change  occurs  when  the  reaction 
drops  below  pH  7.0;  the  number  of  individuals  is  much 
smaller,  but  there  seems  to  be  no  end  to  the  number  of  spe¬ 
cies.  This  continues  until  the  acidity  becomes  very  pro¬ 
nounced,  and  at  pH  4.0  but  very  few  species  of 'rotifers  re¬ 
main.  Some  numerical  comparisons  of  acid  and  alkaline 
waters  may  be  of  interest.  During  three  months  collec¬ 
tions  were  made  daily  in  alkaline  waters  of  southern  Cali¬ 
fornia,  and  106  species  were  found ;  a  single  trip  to  Lenape 
Lake,  near  Atlantic  City,  made  for  the  purpose  of  checking, 
netted  84  species.  Exactly  100  species  were  collected  in 
43 
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one  week  among  the  hard  water  lakes  and  ponds  around 
Madison,  Wisconsin ;  the  same  number  was  gathered  in  one 
hour  from  a  small,  soft  water  lake  at  Eagle  River,  in  north¬ 
ern  Wisconsin. 

The  pH  range  of  individual  species  appears  to  be  as  a 
rule  quite  narrow,  from  2  to  3  units  pH ;  a  few)  are  able  to 
thrive  through  a  greater  range,  but,  as  far  as  may  be 
judged  from  field  observations,  they  are  not  numerous. 
Perhaps  ,the  most  striking  fact  observed  is  the  total  disap¬ 
pearance  of  the  genus  Brachionus  in  acid  waters,  with  the 
single  exception  of  B.  polyacanthus.  It  is  now  quite  evi¬ 
dent  why  no  Brachionids  were  found  in  Johansen’s  and 
Jessup’s  collections  in  Alaska;  the  tundras  are  covered  with 
sphagnum  growing  knee-high  and  decaying  rapidly,  with 
continuous  accumulation  of  humic  acid,  leaching  into  the 
shallow  pools  and  ponds.  Two  Euchlanids  are  especially 
interesting  in  this  connection ;  E.  triquetra  is  ubiquitous  in 
alkaline  waters,  but  not  in  acid,  while  E.  pellucida  is  just 
as  abundant  in  acid  water,  but  has  never  been  found  in 
alkaline.  The  explanation  of  the  rarity  of  certain  rotifers 
is  now  fairly  simple:  acid  waters  are  not  common  where 
rotifers  have  hitherto  been  studied  most  intensely.  Thus, 
Tetrasiphon  hydrocora  (  =  C opens  spicatus )  is  usually  ac¬ 
counted  rare ;  as  a  matter  of  fact  it  is  common  in  acid  water 
regions.  Brachionus  polyacanthus  was  long  supposed  to  be 
non-extant;  it  is  simply  an  acid  water  form.  The  same  is 
true  of  Proales  dollar  is,  Notommata  saccigera,  Pleurotro- 
cha  robusta,  Cephalodella  globata,  C.  eva ,  Lecane  hr  achy - 
dactyla  and  L.  ligona,  not  to  mention  a  host  of  recently  de¬ 
scribed  species;  all  are  acid  water  animals,  and  it  would 
be  useless  to  search  for  them  in  alkaline  ponds.  It  will  now 
be  fairly  evident  that,the  large  number  of  new  rotifers  we 
have  found  is  not  due  to  any  superior  skill  or  esoteric  in¬ 
formation,  but  solely  to  the  fact  that  we  have  been  fortu¬ 
nate  enough  to  have  had  access  to  numerous  bodies  of  water 
with  different  degrees  of  acidity. 

The  years  given  to  the  gathering  of  evidence  that  might 
establish  a  correlation  between  rotifer  distribution  and 
hydrogen  ion  concentration  have  gradually  brought  forth 
a  considerable  body  of  literature,  bearing  more  or  less  di¬ 
rectly  on  our  subject.  A  few  of  the  most  important  papers 
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are  briefly  noted  below,  as  they  tend  to  confirm  our  conclu¬ 
sions. 

Skadovski  has  investigated  the  influence  of  hydrogen  ion 
concentration  upon  the  zooplankton  at  the  Zvenigorod  Bio¬ 
logical  Station.1  He  finds  that  all  the  groups  studied, 
Flagellata,  Sarcodina,  Ciliata,  Rotifers  and  Entomostraca 
are  limited  to  well  defined  pH  ranges.  Miss  Tauson  has 
contributed  the  results  of  her  highly  significant  experiments 
on  a  species  of  Asplanchna2,  demonstrating  that  its  entire 
life  history  is  controlled  by  the  hydrogen  ion  concentration 
of  the  water  in  which  it  lives,  its  appearance  in  the  spring, 
its  disappearance,  feeding  and  sex  determination.  The 
latter  is  of  the  greatest  interest  and  should  be  of  far-reach¬ 
ing  importance,  solving,  as  it  does,  a  baffling  problem  of 
long  standing. 

Attention  may  be  called  to  Labbe’s  allelogenesis  theory, 
which,  if  substantiated  experimentally,  should  go  far  to 
clear  up  the  so-called  seasonal  variations  of  many  plankton 
organisms  and  establish  their  dependence  on  variations  in 
hydrogen  ion  concentration. 

A  vast  amount  of  work  is  necessary  to  determine  the 
optimum  and  extreme  conditions  for  each  species  before 
the  dependence  of  rotifer  distribution  upon  hydrogen  ion 
concentration  can  be  definitely  established;  this  is  at  least 
in  part  a  laboratory  problem  and  beyond  our  facilities  and 
powers.  All  that  we  are  able  to  do  is  to  indicate  the  prob¬ 
ability  of  this  interdependence.  We  do  not  mean  that 
knowing  the  pH  reaction,  the  composition  of  the  rotifer 
fauna  is  determined ;  there  are  unquestionably  other  factors 
in  this  equation,  but  this  is  one  that  apparently  must  be 
satisfied.  We  are  giving  below  some  representative  pH 
values  from  Atlantic  county,  New  Jersey,  and  Mount  Desert 


^ydrophysiologische  und  hydrobiologische  Beobachtungen  iiber  die 
Bedeutung  der  Reaktion  des  Mediums  ftir  die  Siisswasserorganismen.  Verh. 
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Ueber  die  aktuelle  Reaktion  der  Siisswasserbecken  und  ihre  biologische 
Bedeutung.  Verh.  Int.  Ver.-Rimnol.,  vol.  3,  pt.  1,  pp.  109-141. 

a  Wirkung  des  Mediums  auf  das  Geschlecht  des  Rotators  Asplanchna 
intermedia  Huds.  Int.  Rev.  Hydrobiol.,  vol.  13,  1925,  pp.  130-170,  282-325. 

Uber  die  Wirkung  des  Mediums  auf  das  Geschlecht  des  Rotators  Asplanchna 
intermedia  Huds.  Ueber  den  Einfluss  der  aktuellen  Reaktion,  der  Tem¬ 
pera  tur  und  des  Ca.  auf  Asplanchna  intermedia  Huds.  Roux’  Arch.  Entw. 
Mech.,  vol.  107,  1926,  pp.  355-391. 
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Island,  Maine,  which  will  aid  in  interpreting  this  and 
earlier  papers.  As  far  as  we  are  able  to  learn  “Annecta 
Poor  has  the  lowest  pH  reaction  of  any  permanent  body 
of  water;  the  3rd  zone  of  Skadovski’s  Lutzino  moor  is  also 
given  as  pH  3.8,  but  the  water  is  here  in  the  form  of  tem¬ 
porary  pools  in  peaty  soil. 

In  Atlantic  county:  “Annecta  Pool”,  3. 8-4.0;  “Paradise 
Ditch”,  4.0-4.2;  “Lost  Pond”,  4.4;  Indian  Cabin  Creek, 
4.5;  Lenape  Lake,  4.8;  Marigold  Creek,  5.2;  Corduroy 
Creek,  5.3;  Tuckerton,  5.4;  Oceanville  and  Dorsey  Creek, 
5.6 ;  Gravelly  Run,  and  pond  at  Sea  Isle  City,  5.7 ;  Estelle- 
ville,  6.2;  Doughty  Pond,  6.4;  Bargaintown  6.4-6. 6;  Bat- 
sto,  6.6;  Mullica  River  (brackish),  8.5;  salt  pools  on  mead¬ 
ows,  8. 1-8. 8.  On  Mount  Desert  Island,  Maine,  the  condi¬ 
tions  are  more  uniform:  Round  Pond,  5. 8-6. 2;  Long  Pond 
and  Barcelona  Creek,  6.0;  Aunt  Betties  Pond,  Fawn  Pond 
and  pond  No.  1  at  Manset,  6.2;  Lake  Wood,  Lower  Break¬ 
neck,  Witches  Hole,  New  Mill  Meadow,  Duck  Brook  and 
Pond  Heath,  6.4;  pond  No.  2  at  Manset,  6.6;  Eagle  Lake, 
Bubble  Pond,  Trout  Brook,  Half  Moon  Pond  and  Toad 
Hole,  6.8. 

The  species  described  in  the  present  paper  are  listed  be¬ 
low.  The  larger  genera  have  been  broken  up  into  artificial 
groups  with  some  common,  preferably  external,  character¬ 
istic  that  may  be  of  assistance  in  locating  approximately 
an  unfamiliar  form. 

Family  NOTOMMATIDAE. 

Subfamily  Notommatinae. 

_ p.  685 

_ p.  688 

_ p.  690 

_ p.  692 

_ p.  694 

Subfamily  Dicranophorinae. 

Genus  Dicranophorus. 

Group  A ;  rami  with  functional  shearing  teeth  on  inner  margin. 

Aa.  Toes  short,  blunt,  shearing  teeth  numerous. 


forcipatus  _ P-  697 

prionacis  _ P-  702 


Genus  Itura. 

aurita  _ 

cayuga 
proterva  _ 

viridis _ 

chamadis  . 
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tegillus _ p.  703 

mesotis  _ p.  704 

epicharis  _ _ _ p.  705 

dolerus  _ _ _ p.  707 

isothes _ _ _ _ _ _ _ p.  708 

thysanus  _ p.  710 

robustus  _ _ _ _ p.  711 

stultus _ _ _ p.  712 

proclestes  _ _ _ _ . _ _ _ p.  714 

Ah.  Toes  long;  rami  with  1-2  large,  many  small  teeth. 

artamus _ _ _ _ _ _ _ _  p.  715 

ponerus  _ _ _ _ _ _ _ _ p.  716 

edestes  __ _ _ _ _ _ _ _ , _ _ p.  717 

Ac.  Toes  long,  clawed,  rami  with  5  long,  unequal  teeth. 

liltkeni  _ _ _ p.  718 

semnus  _ p.  720 

Group  B;  rami  with  few,  rudimentary,  non-functional  shearing 
teeth;  toes  long,  clawed. 

alcimus  _ _ _ _ p.  721 

aspondus  _ p.  723 

capucinus  _ p.  724 

haueri  _ _ p.  725 

saevus _ _ _ p.  726 

Group  C;  rami  without  shearing  teeth. 

Ca.  Rami  with  single  terminal  tooth. 

Ca  1.  Toes  very  long,  slender. 

corystis  _ p.  727 

strigosus _ p.  729 

f acinus  _ *. _ . _ p.  730 

colastes _ p.  731 

Ca.  2.  Toes  short,  acute. 

biastis  _ _ _ _ _ _ _ _ p.  732 

myriophylli  _ p.  733 

scotius  _ _ _ p.  734 

permollis  _ p.  735 

difflugiarum  . _ p.  736 

pennatus  _ p.  737 

sebastus  - p.  738 

Ca  3.  Toes  long,  slender;  unci  double. 

cernuus _ _ _ _ _ p.  740 

grypus  _ p.  741 
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Cb.  Rami  with  2  terminal  teeth;  toes  very  long. 

caudatus _ p.  742 

torvitus _ p.  744 

uncinatus  _ p.  745 

Genus  Streptognatha. 

lepta  _ p.  748 

Genus  Erignatha. 

clas topis _ p.  750 

sagitta  _ p.  752 

belodon  _ _ p.  753 

capula _ p.  754 

Genus  Encentrum. 

Group  A;  corona  frontal;  toes  short,  decurved. 

A  a.  With  subcerebral  glands. 

marinum  _ p.  756 

cruentum  _ p.  758 

lacidum _ _  p.  759 

nesites _ p.  760 

eristes  _  p.  761 

Ab.  Without  subcerebral  glands. 

algente  _ , _ _ _ p.  762 

oculatum  _ _ _ p.  764 

belluinum  _ p.  765 

parime  _ p.  766 

boreale  _ p.  767 

grande  _ _ _ p.  768 

Group  B;  corona  very  oblique  or  ventral. 

Ba.  Toes  short,  stout. 

felis _ _ _ p.  770 

villosum  _ P-  772 

Bb.  Toes  long  and  slender. 

otois  _ P-  773 

elongatum  _ P-  774 

zetetum - P*  775 

Group  C;  toes  short,  weak,  telescopic. 
ricciae _ P-  777 
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Group  D;  body  plicate. 


saundersiae  _ _ _ ___________________________ _ _  p.  778 

plicatum  __ _ _ _ _ _ _ _ _  p.  780 

lutetiae  ____ _ _ _ _ _ _ _ _ p.  781 


Genus  Aspelta. 

Group  A;  trophi  slightly  asymmetric. 


circinator  ________ _ _ _ _ _ _ _ _ _ _ p.  783 

aper  _ _ _ _ _ _ _  p.  785 

labri  ___. _ _ _ _ _ _ _ p.  786 

Group  B;  trophi  highly  asymmetric. 

angusta  _ _ _ _ _ _ _ _ _  p.  787 

beltista _ ____. _ _ _ _ _ p.  788 

psitta  _ _ _ _ _ p.  790 

lestes _ _ _ _ _ _ _ _ _ _ _  p.  791 

imbuta  _ _ _ _ _ _ _ p.  792 

alastor  _ _ _ _ _ _ _ _ _  p.  793 

clydona  _ _ _ _ _ _ _ _ _ _ _ _ p.  795 

macro, _ _ _ _ _ ___. _ _ _ p.  796 

Genus  Albertia . 

typhlina  _________ _ _ _ _ _ _ _ p.  798 


As  usual  it  is  necessary  to  include  quite  a  list  of  species 
that  we  have  not  seen.  Some  of  these  are  perfectly  good 
speciesrbut  the  majority  may  perhaps  as  well  be  considered 
useless  baggage;  this  applies  to  the  species  described  by 
Ehrenberg,  Schmarda,  Hudson  and  Gosse,  Bergendal  and 
Glasscott,  which  have  not  up  to  the  present  been  recognized 
and  provided  with  adequate  descriptions.  Theorus  uncina - 
tus  Ehrenberg,  the  type  of  Theorus,  was  described  as  being 
“ohne  Stirnhaken”,  probably  a  Proales  or  kindred  species 
not  belonging  to  this  subfamily.  Diglena  heauchampi  Von 
Hofsten  is  Lecane  clara  (Bryce). 

Albertia  aciliata  Radkevich. 

Albertia  aciliata  Radkevich,  Trudy  Obshch.  Estestvoisp.  Prir. 
Kharkovsk.  Univ.,  vol.  1,  1870,  No.  4,  p.  4,  pi.  7,  figs.  8-10. 
Skorikov,  Trudy  Obshch.  Isp.  Prir.  Kharkovsk.  Univ.,  vol.  30, 
1896,  p.  283.— -Budde,  Zeitschr.  Morph,  u.  Oekol.,  vol.  3,  1925, 
p.  761. 

Albertia  anguiformis  (Issel). 

Balatro  anguiformis  Issel,  Arch.  Zook,  Napoli,  vol.  2,  1904,  p  2, 
pi.  1,  figs.  1-5.— Budde,  Zeitschr.  Morph,  u.  Oekol.,  vol.  3,  1925, 
p.  752. 
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Albertia  anguiformis  De  Beauchamp,  Bull.  Soc.  Zool.  France,  vol. 
38,  1914,  p.  334. 

Albertia  bernardi  Hlava. 

Albertia  bernardi  Hlava,  Zool.  Anz.,  vol.  28,  1904,  p.  365,  figs. 
1-3. — Murray,  Bathym.  Surv.  Scottish  Lochs,  vol.  1,  1910,  p.  300. 
— -Budde,  Zeitschr.  Morph,  u.  Oekol.,  vol.  3,  1925,  p.  751. 

Albertia  intrusor  Murray,  Trans.  Royal  Soc.  Edinburgh,  vol.  45, 
1906,  p.  178,  pi.  5,  fig.  24. — Oparina,  Izv.  Biol.  Nauchno-Issl. 
Inst.  Permsk.  Univ.,  vol.  1,  1923,  p.  169,  fig.  5;  not  A.  intrusor 
Gosse. 

Albertia  calva  (Claparede). 

Balatro  calvus  Claparde,  Ann.  Sci.  Nat.,  Zool.,  ser.  5,  vol.  8, 
1867,  p.  12,  pi.  4,  figs.  3,  4. — Issel,  Arch.  Zool.,  Napoli,  vol.  2, 
1904,  p.  1,  pi.  1,  fig.  6. — Budde,  Zeitschr.  Morph,  u.  Oekol.,  vol.  3, 
1925,  p.  751. 

Albertia  calva  De  Beauchamp,  Bull.  Soc.  Zool.  France,  vol.  38,  1924, 
p.  334. — Weber  and  Montet,  Cat.  Invert.  Suisse,  pt.  11,  1918, 

p.  120. 

Albertia  a'ystallina  Schultze. 

Albertia  crystallina  Schultze,  Beitr.  Naturg.  Turbellarien,  1851,  p. 
69,  pi.  7,  figs.  13-17 — Hlava,  Zool.  Anz.,  vol.  28,  1904,  p.  365,  fig. 
6 — Budde,  Zeitschr.  Morph  u.  Oekol.,  vol.  3,  1925,  p.  750. 

Albertia  intrusor  Gosse. 

Albertia  vermiculus  Gosse,  Phil.  Trans.  Royal  Soc.  London,  vol.  146, 
1856,  p.  436,  pi.  17,  figs.  52,  53. 

Albertia  intrusor  Gosse,  in  Hudson  and  Gosse,  Rotifera,  1886,  vol.  2, 
p.  15,  pi.  17,  fig.  13 — Wierzejski,  Rozpr.  Akad.  Umiej.,  Wydz. 
Mat.-Przyr.,  Krakow,  ser.  2,  vol.  6,  1893,  p.  227 — Levander, 
Acta  Soc.  Fauna  et  Flora  Fennica,  vol.  12,  No.  3,  1895,  p.  28. — 
Hlava,  Zool.  Anz.,  vol.  28,  1904,  p.  365,  fig.  4. — Voigt,  Fors- 
chungsber.  Biol.  Stat.  Plon,  vol.  11,  1904,  p.  37;  Susswasserfauna 
Deutschlands,  pt.  14,  1912,  p.  84,  figs.  145,  146. — Voronkov, 
Trudy  Gidr.  Stants.  Glubokom  Oz.,  vol.  3,  1910,  p.  228.— -Budde, 
Zeitschr.  Morph,  u.  Oekol.,  vol.  3,  1925,  p.  750. 

Albertia  naidis  Bousfield. 

Albertia  naidis  Bousfield,  in  Hudson  and  Gosse,  Rotifera,  1886, 
vol.  2,  p.  16,  pi.  17,  fig.  14. — Bilfinger,  Jahresh.  Naturk.  Wurt- 
temberg,  vol.  50,  1894,  p.  43 — Jennings,  Bull.  Michigan  Fish 
Comm.  No.  3,  1894,  p.  13. — Hlava,  Zool.  Anz.,  vol.  28,  1904,  p.  365, 
fig.  5. — Runnstrom,  Zool.  Anz.,  vol.  34,  1909,  p.  268. — Voigt, 
Susswasserfauna  Deutschlands,  pt.  14,  1912,  p.  84,  fig.  147. — De 
Beauchamp,  Bull.  Soc.  Zool.  France,  vol.  38,  1914,  p.  333,  fig.  9. 
— Tarnogradsky,  Rab.  Sev-Kavkazhsk.  Gidr.  Stants.,  vol.  1, 
1925,  p.  62. — Budde,  Zeitschr.  Morph,  u.  Oekol.,  vol.  3,  1925,  p. 
751. 
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Albertia  vermiculus  Dujardin. 

Albertia  vermiculus  Dujardin,  Ann.  Sci.  Nat.,  ser.  2,  vol.  10,  1838, 
p.  175,  pi.  2,  figs.  1,  2;  Hist.  Nat.  Zooph.  Inf.,  1841,  p.  654,  pi.  22, 
fig.  1. — Hudson  and  Gosse,  Rotifera,  Suppl.,  1889,  p.  20,  pi.  32, 
fig.  21- — Hlava,  Zool.  Anz.;  vol.  28,  1904,  p.  365,  fig.  7. — De  Beau¬ 
champ,  Arch.  Zool.  Exper.  ser.  4,  vol.  10,  1909,  p.  177 ;  Bull.  Soc. 
Zool.  France,  vol.  38,  1914,  p.  334. — Budde,  Zeitschr.  Morph,  u. 
Oekol.,  vol.  3,  1925,  p.  750. 

Albertia  woronkowi  Zenkevich. 

Albertia  woronkowi  Zenkevich,  Russk.  Gidrobiol.  Zhurn.,  vol.  1, 
1922,  p.  134,  figs.  1-3. 

Dicranophorus  rostratus  (Dixon— Nuttall  and  Freeman). 

Diglena  rostrata  Dixon-Nuttall  and  Freeman,  Journ.  Quekett 
Micr.  Club,  ser.  2,  vol.  8,  1902,  p.  215,  pi.  9,  figs.  1-3. 

Diglena  andesina  Schmarda. 

Diglena  andesina  Schmarda,  Neue  wirbellose  Thiere,  vol.  1,  1859, 
p.  55,  pi.  13,  fig.  115. 

Diglena  bidentata  (Lie-Pettersen)  . 

Pleurotrocha  bidentata  Lie-Pettersen,  Bergens  Mus.  Aarbog,  1905, 
No.  10,  p.  32,  pi.  2,  figs.  6,  7. 

Diglena  bidentata  Von  Hofsten,  Zool.  Bidr.  Uppsala,  vol.  1,  1912, 
p.  210,  fig.  5. 

Diglena  capitata  Ehrenberg. 

Diglena  capitata  Ehrenberg,  Abh.  Akad.  Wiss.  Berlin  (for  1831), 
1832,  p.  138;  ibid,  (for  1833),  1834,  p.  205;  Infusionsthierchen, 
1838,  p.  445,  pi.  55,  fig.  5. — Bartsch,  Jahresh.  Naturk.  Wurttem- 
berg,  vol.  26,  1870,  p.  342.— -Daday,  Erdelyi  Muz.-Egyl.  Evkon., 
new  ser.,  vol.  2,  1877,  p.  190. — Eyferth,  Einf.  Lebensformen,  ed. 
2,  1885,  p.  108. — Hudson  and  Gosse,  Rotifera,  Suppl.,  1889,  p.  28, 
pi.  33,  fig.  12. — Voigt,  Siisswasserfauna  Deutschlands,  pt.  14, 
1912,  p.  106,  fig.  197. — Jakubski,  Rozpr.  Wiad.  Muz.  Dziedus- 
zyckich,  vol  1,  1914,  p.  19. 

Diglena  coezi  De  Beauchamp. 

Diglena  coezi  De  Beauchamp,  Bull.  Soc.  Zool.  France,  vol.  38,  1914, 
p.  330,  fig.  6. 

Diglena  conura  Ehrenberg. 

Diglena  conura  Ehrenberg,  Abh.  Akad.  Wiss.  Berlin  (for  1833), 
1834,  p.  206;  Infusionthierchen,  1838,  p.  445,  pi.  55,  fig.  4.— 
Perty,  Zur  Kenntniss  kleinst.  Lebensf.,  1852  p.  40. — Bartsch, 
Jahresh.  Naturk.  Wurttemberg,  vol.  26,  1870,  p.  342.— Daday, 
Erdelyi  Muz.-Egyl.  Evkon.,  new  ser.,  vol.  2,  1877,  p.  191. — 
Eyferth,  Einf.  Lebensformen,  1878,  p.  83;  ed.  2,  1885,  p.  108. — 
Hudson  and  Gosse,  Rotifera,  Suppl.,  1889,  p.  28,  pi.  33,  fig.  11. — 
Voigt,  Siisswasserfauna  Deutschlands,  pt.  14,  1912,  p.  107,  fig. 
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198. — Steinecke,  Schriften  Phys.-Oekon.  Ges.  Konigsberg  i. 
P.,  vol.  57,  1916,  p.  94. — Weber  and  Montet,  Cat.  Invert.  Suisse, 
pt.  11,  1918,  p.  129. 

Diglena  diadena  Schmarda. 

Diglena  diadena  Schmarda,  Neue  wirbellose  Thiere,  vol.  1,  1859, 
p.  54,  pi.  13,  fig.  113. 

Diglena  elongata  Glasscott. 

Diglena  elongata  Glasscott,  Proc.  Royal  Dublin  Soc.,  new  ser., 
vol.  8,  1893,  p.  61,  pi.  5,  fig.  2. 

Diglena  heterodon  Schmarda. 

Diglena  heterodon  Schmarda,  Neue  wirbellose  Thiere,  vol.  1,  1859, 
p.  52. 

Diglena  hudsoni  Glasscott. 

Diglena  hudsoni  Glasscott,  Proc.  Royal  Dublin  Soc.,  new  ser.,  vol. 
8,  1893,  p.  83,  pi.  7,  fig.  3. 

Diglena  longipes  Schmarda. 

Diglena  longpipes  Schmarda,  Neue  wirbellose  Thiere,  vol.  1,  1859, 
p.  55,  pi.  13,  fig.  114. 

Diglena  macrodonta  Schmarda. 

Diglena  macrodonta  Schmarda,  Neue  wirbellose  Thiere,  vol.  1,  1859, 
p.  54,  pi.  13,  fig.  112. 

Diglena  pachid.a  Gosse. 

Diglena  pachida  Gosse,  Journ.  Royal  Micr.  Soc.,  1887,  p.  364,  pi. 
8,  fig.  8. — Hudson  and  Gosse,  Rotifera,  Suppl.,  1889,  p.  29,  pi. 
31,  fig.  23. — Hood,  Scottish  Natural.,  vol.  11,  1891,  p.  74. — Rous- 
SELET,  Proc.  Royal  Irish  Acad.,  vol.  31,  No.  51,  1911,  p.  5. — 
Von  Hofesten,  Zool.  Bidr.  Uppsala,  vol.  1,  1912,  p.  207,  fig.  4. 

Diglena  revolvens  Glasscott. 

Diglena  revolvens  Glasscott,  Sci.  Proc.  Royal  Dublin  Soc.,  new 
ser.,  vol,  8,  1893,  p.  61,  pi.  5,  fig.  1. 

Diglena  rosa  Gosse. 

Diglena  rosa  Gosse,  Journ.  Royal  Micr.  Soc.,  1887,  p.  865,  pi.  14, 
fig.  11.— Hudson  and  Gosse,  Rotifera,  Suppl.,  1889,  p.  29,  pi. 
31,  fig.  21. — Bilfinger,  Jahresh.  Naturk  Wurttemberg,  vol.  50, 
1894,  p.  47. — Murray,  Ann.  Scottish  Nat.  Hist.,  1906,  p.  89. — 
Voigt,  Susswasserfauna  Deutschlands,  pt.  14,  1912,  p.  107,  fig. 
201. — De  Beauchamp,  Bull.  Soc.  Zool.  France,  vol.  38,  1914,  p. 
327,  fig.  3. — Jakubski,  Rozpr.  Wiad.  Muz.  Dzieduszyckich,  vol. 
1,  1914,  p.  19. 

Diglena  rousseleti  Lie-Pettersen. 

Diglena  rousseleti  Lie-Pettersen,  Bergens  Mus.  Aarbog,  1905, 
No.  10,  p.  34,  pi.  2,  figs.  9-11. 
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Diglena  rugosa  Glasscott. 

Diglena  rugosa  Glasscott,  Sci.  Proc.  Royal  Dublin  Soc.,  new  ser., 
vol.  8,  1893,  p.  62,  pi.  5,  fig.  1. 

Diglena  suilla  Gosse. 

Diglena  suilla  Gosse,  Journ.  Royal  Micr.  Soc.,  1887,  p.  365,  pi.  8, 
fig.  9. — Hudson  and  Gosse,  Rotifera,  Suppl.,  1889,  p.  29,  pi. 
31,  fig.  24. 

Diglena  tenuidens  De  Beauchamp. 

Diglena  tenuidens  De  Beauchamp,  Bull.  Soc.  Zool.  France,  vol. 
38,  1914,  p.  332,  fig.  7. 

Distemma  collinsii  Gosse. 

Distemma  collinsii  Gosse,  in  Hudson  and  Gosse,  Rotifera,  1886, 
vol.  2,  p.  55,  pi.  18,  fig.  13. — Thallwitz,  Ann.  Biol.  Lac.,  vol. 
1,  1906,  pp.  261,  299. — Voigt,  Siisswasserfauna  Deutschlands,  pt. 

14,  1912,  p.  112,  fig.  212. 

Distemma  dubia  Bergendal. 

Distemma  dubia  Bergendal,  Acta  Univ.  Lundensis,  vol.  28,  1892, 
sect.  2,  No.  4,  p.  100,  pi.  6,  fig.  31. 

Distemma  labiatum  Gosse. 

Distemma  labiatum  Gosse,  in  Hudson  and  Gosse,  Rotifera,  1886, 
vol.  2,  p.  56,  pi.  18,  fig.  13.— Hood,  Scottish  Natural.,  vol.  11, 
1891,  p.  74. 

Distemma  larva  Eichwald. 

Distemma  larva  Eichwald,  Bull.  Soc.  Imp.  Nat.  Moscou,  vol.  20, 
1847,  pt.  2,  244,  pi.  9,  fig.  5. 

Encentrum  littorale  (Levander). 

Fleur otrocha  littoralis  Levander,  Acta  Soc.  Fauna  et  Floro  Fen- 
nica,  vol.  12,  No.  3,  1895,  p.  28,  pi.  1,  fig.  11. — De  Beauchamp, 
Arch.  Zool.  Exper.,  ser.  4,  vol.  10,  1909,  p.  227,  fig.  XXXV  c. 
Encentrum  littorale  Bryce,  Journ.  Quekett  Micr.  Club,  ser.  2,  vol. 

15,  1924,  p.  92. 

Encentrum  murrayi  Bryce. 

Encentrum  murrayi  Bryce,  Journ.  Quekett  Micr.  Club,  ser.  2,  vol. 
14,  1922,  p.  318,  figs.  1-3. 

Encentrum  mustela  (Milne). 

Pleurotrocha  mustela  Milne,  Proc.  Phil.  Soc.  Glasgow,  vol.  16, 
1885,  p.  188,  pi.  5,  figs.  1,  2,  4-8. 

Diglena  mustela  Hudson  and  Gosse,  Rotifera,  Suppl.  1889,  p.  30, 
pi.  33,  fig.  14. — Weber  and  Montet,  Cat.  Invert.  Suisse,  pt.  11, 
1918,  p.  130. 

Encentrum  mustela  Jakubski,  Sprawozd.  Kom.  Fizyogr.,  vol.  52, 

1918,  p.  129. 
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Pleurotrocha  constricta  Ehrenberg. 

Pleurotrocha  constricta  Ehrenberg,  Abh.  Akad.  Wiss.  Berlin  (for 
1831),  1832,  p.  129;  Inf usionsthier  chen ,  1838,  p.  419,  pi.  48,  fig. 
1.— Hudson  and  GossjE,  Rotifera,  1886,  vol.  2,  p.  19,  pi.  18,  fig. 
3.— -Voigt,  Siisswasserfauna  Deutschlands,  pt.  14,  1912,  p.  86, 
fig.  149  b. 

Pleurotrocha  elegans  Zavadovski. 

Pleurotrocha  elegans  Zavadovski,  Trudy  Lab.  Eksper.  Biol.  Mos- 
kovsk.  Zooparka,  vol.  2,  1926,  p.  277,  fig.  19. 

Taphrocampa  nitida  Lord. 

Taphrocampa  nitida  Lord,  Journ.  Quekett  Micr.  Club,  ser.  2,  vol. 
7,  1898,  p.  75,  pi.  7,  fig.  1. 

Theorus  uncinatus  Ehrenberg. 

Theoms  uncinatus  Ehrenberg,  Abh.  Akad.  Wiss.  Berlin  (for 
1833) ,  1834„  p.  221;  Infusionsthierchen,  1838,  p.  455,  pi.  56,  fig. 
13. — Perty,  Mitth.  Naturf.  Ges.  Bern,  1849,  p.  24;  Zur  Kenntn. 
kleinst.  Lebensf.,  1852,  p.  40. — Voigt,  Siisswasserfauna  Deutsch¬ 
lands,  pt.  14,  1912,  p.  87,  fig.  150. — Jakubski,  Rozpr.  Wiad.  Muz. 
Dzieduszyckich,  vol.  1,  1914,  p.  16;  Sprawozd.  Kom.  Fizyogr. 
vol.  52,  1918,  p.  129. — Montet,  Rev.  Suisse  Zook,  vol.  23,  1915, 
p.  325. 

Theora  uncinata  Eyferth,  Mikr.  Siisswasserbew.,  1877,  p.  51,  Einf. 
Lebensf  or  men,  1878,  p.  83,  pi.  5,  fig.  13;  ed.  2,  1885  p.  108,  pi. 
7,  fig.  13. — Tessin,  Arch.  Naturg.  Mecklenburg,  vol.  43,  1890, 
p.  146,  pi.  1,  fig.  6. 

Family  NOTOMMATIDAE 
Subfamily  NOTOMMATINAE 

Genus  ITURA  Harring  and  Myers,  new  genus 

Notommatine  rotifers  with  spindle-shaped,  illoricate  body, 
with  a  neck  segment  separating  the  head  and  abdomen; 
posteriorly  the  body  is  abruptly  reduced  to  a  relatively  long, 
two-jointed  foot  with  two  short,  pointed  toes;  the  cloaca 
opens  dorsally  at  the  base  of  the  foot,  under  a  broad,  pro¬ 
jecting  tail. 

The  corona  is  an  elongate  oval  area  covering  the  oblique 
anterior  surface  of  the  head  and  continuing  beyond  the 
mouth  on  the  ventral  surface  as  a  slightly  projecting  chin; 
the  marginal  cilia  are  short,  except  on  the  auricles,  which 
have  long  and  powerful  cilia  adapted  to  swimming.  The 
apical  plate  is  enclosed  by  the  marginal  dilation ;  the  buccal 
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field  is  covered  with  short,  dense  cilia;  the  mouth  is  ap¬ 
proximately  in  the  center  of  the  corona. 

The  mastax  is  a  specialized  form  of  the  virgate  type,  but 
the  pumping  action  has  been  lost;  the  trophi  are  asym¬ 
metric  and  very  robust ;  the  rami  are  lyrate,  with  large,  de- 
curved  and  pointed  alulae;  the  tips  are  armed  with  5  to 
15  slender,  pointed  teeth;  on  the  inner  edges  of  the  rami 
there  is  a  broad,  striate,  denticulate  lamella  on  one  or  both 
sides.  The  fulcrum  is  rather  short  and  somewhat  expanded 
posteriorly.  The  unci  are  single-toothed,  with  an  accessory 
tooth  at  the  tip.  The  manubria  are  long,  broadly  expanded 
anteriorly  and  crutched  or  abruptly  curved  posteriorly ;  the 
piston,  if  present  at  all,  is  rudimentary. 

The  retrocerebral  sac  is  long;  subcerebral  glands  are 
present  in  some  species  and  not  in  others.  The  cervical  eye- 
spot  is  at  the  end  of  the  ganglion ;  near  the  opening  of  the 
ducts  of  the  sac  are  two  frontal  eyespots. 

IT  I  R  A  AURITA  (Ehrenberg;) 

Plate  23,  figures  1-4. 

Diglenci  aurita  Ehrenberg,  Abh.  Akad.  Wiss.  Berlin  (for  1829), 

1830,  p.  16;  Symbolae  Physicae  (text),  1831,  fol.  C.  (1st  page) ; 
Infusionsthierchen,  1838,  p.  444,  pi.  55,  fig.  2. — Schmarda, 
Klein©  Beitr.  Naturg.  Infus.,  1846,  p.  48. — Eyferth,  Mikr.  Sus- 
swasserbew.,  1877,  p.  50;  Einf.  Lebensformen,  1878,  p.  82;  ed. 
2,  1885,  p.  107. — Eckstein,  Zeitschr.  Wiss.  Zool.,  vol.  39,  1883, 
p.  371,  pi.  26,  fig.  39 — Tessin,  Arch.  Naturg.  Mecklenburg,  vol. 
43,  1890,  p.  148. — De  Beauchamp,  Bull.  Soc.  Zool.  France,  vol. 
38,  1914,  p.  326,  fig.  2. — Weber  and  Montet,  Cat.  Invert.  Suisse, 
pt.  11,  1918,  p.  125. 

Typhlina  canicula  Ehrenberg,  in  Hemprich  and  Ehrenberg,  Sym¬ 
bolae  Physicae  Anim.  Evert.,  1831,  Phytozoa,  pi.  1,  fig.  16;  not 
Vorticella  canicula  Muller. 

Eosphora  aurita  Werneck,  Mitth.  Ges.  Naturf.  Freunde,  Berlin, 
vol.  1,  1836,  p.  16. — Gosse,  Phil.  Trans.  Royal  Soc.  London,  vol. 
146,  1856,  p.  435. — Hudson  and  Gosse,  Rotifera,  1886,  vol.  2, 
p.  47,  pi.  17,  fig.  14. — Hood,  Scottish  Natural.,  vol.  11,  1891, 
p.  73. — Ternetz,  Rot.  Umg.  Basels,  1892,  p.  13. — Bilfinger, 
Jahresh.  Naturk.  Wurttemberg,  vol.  48,  1892,  p.  114. — Glasscott, 
Sci.  Proc.  Royal  Dublin  Soc.,  new  ser.,  vol.  8,  1893,  p.  57. — 
Wierzejski,  Rozpr.  Akad.  Umiej.,  Wydz.  Mat.-Przyr.,  Krakow, 
ser.  2,  vol.  6,  1893,  p.  231. — Jennings,  Bull.  Michigan  Fish 
comm.,  No.  3,  1894;  Bull.  U.  S.  Fish  Comm.,  vol.  19,  (for  1899), 
1900,  p.  86. — Skorikov,  Trudy  Obshch.  Isp.  Prir.  Kharkovsk. 
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Univ.,  vol.  30,  1896,  p.  296. — Kellicott,  Trans.  Amer.  Micr.  Soe., 
vol.  19,  1897,  p.  49.— Hempel,  Bull.  Illinois  State  Lab.  Nat.  Hist., 
vol.  5,  1898,  p.  370,— Hilgendorf,  Trans.  N.  Zealand  Inst., 
vol.  35,  1903,  p.  269. — Voronkov,  Trudy  Gidr.  Stants.  Glubokom 
Oz.,  vol.  2,  1907,  p.  95. — Von  Hofsten,  Arkiv  Zool.,  Stockholm, 
vol.  6,  No.  1,  1909,  p.  27. — De  Beauchamp,  Arch.  Zool.  Exper., 
ser.  4,  vol.  10,  1909,  pp.  158,  174,  fig.  XII  E. — Daday,  Zoologica, 
pt.  59,  1910,  p.  70. — Stevens,  Trans.  Devonshire  Assoc.  Adv. 
Sci.,  vol.  44,  1912,  p.  688 — Thiebaud,  Bull.  Soc.  Neuchatel.  Sci. 
Nat.,  vol.  38,  1912,  p.  7. — Voigt,  Siisswasserfauna  Deutschlands, 
pt.  14,  1912,  p.  115,  fig.  222. — Jakubski,  Rozpr.  Wiad.  Muz. 
Dzieduszyckich,  vol.  1,  1914,  p.  20. — Montet,  Rev.  Suisse  Zool., 
vol.  23,  1915,  p.  327. — Neizvestnova-Zhadina,  Rab.  Okskoi  Biol. 
Stants.,  vol.  3,  1924,  p.  22. — Zavadovski,  Trudy  Lab.  Eksper. 
Biol.  Moskovsk.  Zooparka,  vol.  2,  1926,  p.  284,  fig.  28. 

Furcularia  canicula  Dujardin,  Hist.  Nat.  Zooph.  Inf.,  1841,  p. 
650. 

Notommata  symbiotica  Kozar,  Kosmos  (Lwow),  vol.  36,  1911,  pp. 
401,  407,  figs.  14,  15. 

Eosphora  canicula  Iroso,  Atti  R.  1st.  Incorr.  Napoli,  vol.  64  (for 
1912),  1913,  p.  457. 

Dicranophorus  auritus  Harring,  Bull.  81,  U.  S.  Nat.  Mus.,  1913, 
p.  35. — Kozar,  Zool.  Anz.,  vol.  44,  1914,  p.  417. — Jakubski, 
Kosmos  (Lwow),  vol.  43,  1918,  p.  24;  Sprawozd.  Kom.  Fizyogr., 
vol.  52,  1918,  p.  129. 

The  body  is  elongate,  spindle-shaped  and  gibbous  poste¬ 
riorly;  its  greatest  width  is  about  one  fourth  of  the  total 
length.  The  integument  is  very  flexible  and  the  outline 
variable.  The  body  is  colored  green  by  symbiotic  zoochlor- 
ellae. 

The  head  and  neck  segments  are  of  nearly  equal  width, 
the  head  slightly  longer  than  the  neck,  with  a  well  marked 
transverse  fold  separating  the  two.  The  abdomen  increases 
gradually  in  width  towards  the  rounded  posterior  end;  in 
young  animals  the  cuticle  is  striate  or  faintly  plicate.  The 
tail  is  short,  broad  and  rounded  posteriorly.  The  foot  is 
relatively  long,  slightly  tapering  and  two- jointed.  The  toes 
are  short  and  conical,  with  slightly  blunted  points;  their 
length  is  about  one  twentieth  of  the  total  length. 

The  dorsal  and  lateral  antennae  are  small  setigerous  pap¬ 
illae  in  the  normal  positions. 

The  corona  extends  down  on  the  ventral  side  about  one 
third  of  the  length  of  the  body;  the  post-oral  portion  pro- 
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jects  from  the  body  as  a  slight  chin.  The  auricles  are  rath¬ 
er  small  and  the  ciliation  continuous  with  the  corona. 

The  mastax  is  virgate,  but  the  pumping  action  appears 
to  be  lost.  The  trophi  are  asymmetric  and  very  robust. 
The  rami  are  lyrate,  broad  and  strongly  divergent  at  the 
base,  continuing  as  parallel,  rather  slender  rods  of  irregular¬ 
ly  triangular  cross  section,  abruptly  bent  inward  and 
knobbed  at  the  tip,  which  is  armed  with  five  or  six  long 
acutely  pointed  and  slightly  divergent  teeth.  The  basal 
apophysis,  characteristic  of  the  Notommatinae,  is  preserved 
as  a  broad,  rounded  elevation  on  the  ventral  surface  of  the 
rami,  as  shown  in  the  lateral  view.  On  the  dorsal  side 
there  is  an  irregularly  triangular  lamella,  an  atrophied  rem¬ 
nant  of  the  normally  hemispherical  dome-like  structure  of 
the  virgate  mastax ;  a  comb-like  element,  shown  in  figure  4, 
is  imbedded  in  the  tissues  on  each  side  of  the  mouth,  the 
rib-like  sections  facing  each  other  and  the  broad  ends 
towards  the  ventral  side.  On  the  inner  margin  of  the 
left  ramus  is  a  thin,  narrow  lamella,  beginning  at  the  base 
and  continuing  nearly  to  the  terminal  knob;  on  the  right 
ramus  is  a  broad  finely  striated  and  denticulate  lamella, 
beginning  at  the  base  and  continued  to  the  long  anterior 
teeth.  The  alulae  are  very  large,  acutely  pointed  and  de- 
curved,  continuing  as  thin  lamellae  nearly  to  the  tips,  the 
right  much  broader  than  the  left.  The  fulcrum  is  as  long 
as  the  rami,  broad  at  the  base,  reduced  in  the  middle  and 
expanded  posteriorly.  The  unci  are  long,  stout,  slightly 
curved  and  acutely  pointed;  near  mid-length  is  a  knob-like 
enlargement,  resting  on  the  rami  and  serving  as  a  hinge 
in  the  movements  of  the  mallei;  to  it  is  attached  a  large 
secondary  tooth,  diverging  slightly  from  the  main  tooth. 
The  manubria  are  as  long  as  the  incus,  nearly  straight, 
broadly  expanded  anteriorly  and  abruptly  curved  poste¬ 
riorly.  The  mastax  as  a  whole  is  not  protrusible  through 
the  mouth,  but  the  unci  evidently  are,  and  there  can  be 
little  doubt  that  the  animal  is  carnivorous. 

Gastric  glands  are  absent,  as  in  the  majority  of  rotifers 
sheltering  symbiotic  zoochlorellae.  The  stomach  has  anter¬ 
iorly  two  blind,  fingerlike  caeca,  extending  forward  on  the 
sides  of  the  mastax  almost  to  the  ganglion;  there  is  no 
separation  between  the  stomach  and  intestine.  A  bladder 
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is  not  present,  the  lateral  canals  apparently  emptying 
directly  into  the  cloaca.  The  foot  glands  are  slender,  cy¬ 
lindrical  and  nearly  as  long  as  the  foot. 

The  retrocerebral  sac  is  nearly  spherical  and  its  contents 
granular;  the  duct  is  bifurcate  anteriorly,  slender  and  so 
long  that  the  sac  itself  reaches  almost  to  the  posterior  end 
of  the  mastax.  The  subcerebral  glands  are  nearly  as  long 
as  the  sac,  ribbon-like,  vacuolate  and  pointed  posteriorly, 
where  they  conform  to  the  outline  of  the  sac.  The  cervical 
eyespot  is  at  the  end  of  the  ganglion  and  near  the  openings 
of  the  duct  are  two  frontal  eyespots. 

Total  length  of  specimens  studied,  180-200/x;  toes  9-10/x; 
trophi  45/x. 

The  material  for  this  description  was  kindly  placed  at 
our  disposition  by  Dr.  P.  de  Beauchamp,  who  collected 
it  in  the  Jardin  de  L’Arquebuse,  at  Dijon,  and  records  this 
form  also  from  the  neighborhood  of  Paris,  Strasbourg  and 
Bourg-en-Bresse ;  he  believes  this  to  be  Ehrenberg’s  Diglena 
aurita,  as  his  figures  indicate  the  longitudinal  division  of  the 
ramus,  and  in  our  opinion  this  conclusion  is  fully  justified. 
It  will  be  understood  that  the  literature  citations  may  refer 
to  any  one  of  the  forms  here  described;  there  is  not  now 
any  possibility  of  separating  them  properly. 

ITURA  CAYUGA  Hairing-  and  Myers,  new  species 

Plate  23,  figure  5. 

The  body  is  elongate,  spindle-shaped  and  gibbous  poste¬ 
riorly;  its  greatest  width  is  about  one  fourth  of  the  total 
length.  The  integument  is  very  flexible  and  the  outline 
variable.  The  body  is  colored  green  by  symbiotic  zoo- 
chlorellae. 

The  head  and  neck  segments  are  of  nearly  equal  width, 
the  head  slightly  longer  than  the  neck,  with  a  well  marked 
fold  separating  the  two.  The  abdomen  increases  gradual¬ 
ly  in  width  towards  the  rounded  posterior  end;  in  young 
animals  the  cuticle  is  striate  or  faintly  plicate.  The  tail 
is  short,  broad  and  rounded  posteriorly.  The  foot  is 
fairly  long,  about  one  seventh  of  the  total  length,  slightly 
tapering  and  two- jointed.  The  toes  are  short,  conical  and 
pointed;  their  length  is  about  one  twentieth  of  the  total 
length. 
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The  dorsal  antenna  is  a  small,  setigerous  pit  in  the  normal 
position ;  the  lateral  antennae  are  tubular,  with  a  small  tuft 
of  sensory  setae. 

The  corona  extends  down  on  the  ventral  side  about  one 
third  of  the  length  of  the  body;  the  post-oral  portion  pro¬ 
jects  from  the  body  as  a  rudimentary  chin.  The  auricles 
are  rather  small  and  the  ciliation  continuous  with  the  cor¬ 
ona. 

The  mastax  is  virgate,  but  the  pumping  action  is  lost. 
The  trophi  are  asymmetric  and  robust.  The  rami  are  ly- 
rate,  broad  and  strongly  divergent  at  the  base,  continuing 
as  parallel,  rather  slender  rods  of  irregularly  triangular 
cross  section,  abruptly  bent  inward  and  knobbed  at  the 
tip,  which  is  armed  with  five  or  six  long,  acutely  pointed 
and  slightly  divergent  teeth.  The  basal  apophysis,  which 
is  nearly  always  present  in  the  Notommatinae,  is  preserved 
as  a  broad  rounded  elevation  on  the  ventral  surface  of  the 
rami.  On  the  dorsal  side  there  is  a  remnant  of  the  triangu¬ 
lar,  lamellar  extension  of  the  rami  in  I.  aurita,  similar  in 
form,  but  smaller;  the  oral  combs  are  also  present  in  this 
species.  On  the  inner  margin  of  the  left  ramus  is  a  thin, 
narrow  lamella  nearly  as  long  as  the  ramus  itself,  on  the 
right  a  broad,  finely  striated,  denticulate  lamella,  continu¬ 
ing  from  the  base  to  the  terminal,  toothed  knob.  The 
alulae  are  large,  pointed  and  decurved,  with  a  lamellar 
extension  continuing  nearly  to  the  tips,  the  right  much 
broader  than  the  left.  The  fulcrum  is  as  long  as  the  rami, 
broad  at  the  base,  reduced  in  the  middle  and  expanded 
posteriorly.  The  unci  are  long,  stout,  slightly  curved  and 
acutely  pointed;  near  mid-length  is  a  knoblike  enlargement 
resting  on  the  rami  and  serving  as  a  hinge ;  to  it  is  attached 
a  large  secondary  tooth,  diverging  slightly  from  the  main 
tooth.  The  manubria  are  as  long  as  the  incus,  nearly 
straight,  broadly  expanded  anteriorly  and  abruptly  curved 
posteriorly.  The  mastax  is  not  protrusible  through  the 
mouth. 

Gastric  glands  are  absent.  The  stomach  has  anteriorly 
two  blind,  fingerlike  caeca,  extending  forward  on  the  sides 
of  the  mastax  almost  to  the  ganglion;  there  is  no  distinct 
separation  between  stomach  and  intestine.'  A  bladder  is 
not  present,  the  lateral  canals  emptying  directly  into  the 
44 
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cloaca.  The  foot  glands  are  very  long,  slender  and  slightly 
clubshaped. 

The  retrocerebral  sac  is  nearly  spherical  and  its  contents 
granular;  the  duct  is  bifurcate  anteriorly,  slender  and  so 
long  that  the  sac  reaches  nearly  to  the  posterior  end  of  the 
mastax.  Subcerebral  glands  are  not  present.  The  cervical 
eyespot  is  at  the  end  of  the  ganglion  and  near  the  openings 
of  the  duct  are  two  frontal  eyespots. 

Total  length  275-350/*;  toes  14-18/*;  trophi  45/*. 

Itura  cayuga  has  been  found  in  Fairmont  Park,  Philadel¬ 
phia,  and  Dr.  R.  Petrie  of  Johnstown,  New  York,  has  sent 
us  material  collected  near  there.  It  is  closely  related  to  I. 
aurita,  the  principal  difference  being  the  total  absence  of  the 
subcerebral  glands;  in  addition  to  this,  the  foot  and  foot 
glands  are  considerably  longer,  the  posterior  extension  of 
the  rami  is  much  smaller  and  thinner,  and  the  lateral  an¬ 
tennae  are  tubular.  It  seems  advisable  to  separate  this 
form  as  a  distinct  species,  until  more  is  known  about  the 
genus. 

ITURA  PROTERVA  Marring-  and  Myers,  new  species 

Plate  23,  figures  6,  7. 

The  body  is  elongate,  slender,  spindle-shaped  and  gib¬ 
bous  posteriorly;  its  greatest  width  is  less  than  one  fourth 
of  the  total  length.  The  integument  is  very  flexible  and 
the  outline  somewhat  variable.  The  body  is  colored  green 
by  symbiotic  zoochlorellae. 

The  head  and  neck  segments  are  of  nearly  equal  width, 
the  head  longer  than  the  neck,  and  two  well  marked  trans¬ 
verse  folds  separating  head,  neck  and  abdomen.  The  ab¬ 
domen  increases  gradually  in  width  towards  the  rounded 
posterior  end;  in  young  animals  the  cuticle  is  striate.  The 
tail  is  short,  broad  and  rounded  posteriorly.  The  foot  is 
rather  short,  about  one  eighth  of  the  total  length,  conical 
and  two- jointed.  The  toes  are  short,  slender,  blade-shapea 
and  acutely  pointed;  their  length  is  about  one  sixteenth  of 
the  total  length. 

The  dorsal  antenna  is  a  small  setigerous  pit  in  the  normal 
position ;  the  lateral  antennae  are  tubular,  with  a  small  tuft 
of  sensory  setae. 
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The  corona  extends  down  on  the  ventral  side  about  one 
third  of  the  length  of  the  body;  the  post-oral  portion  pro¬ 
jects  from  the  body  as  a  rudimentary  chin.  The  auricles 
are  rather  small  and  the  ciliation  continuous  with  the 
corona. 

The  mastax  is  virgate,  but  the  pumping  action  is  lost. 
The  trophi  are  asymmetric  and  very  robust.  The  rami 
are  lyrate,  broad  and  strongly  divergent  at  the  base,  con¬ 
tinuing  as  parallel,  rather  slender  rods  of  irregularly 
triangular  cross  section,  bent  inward  and  knobbed  at  the 
tip,  which  is  armed  with  five  or  six  long,  acutely  pointed  and 
slightly  divergent  teeth.  The  basal  apophysis  is  present 
as  a  broad,  rounded  elevation  on  the  ventral  surface  of  the 
rami.  The  dorsal  extension  of  the  rami  in  I.  aurita  is  total¬ 
ly  lacking;  the  oral  combs  are,  however,  present.  On  the 
inner  margin  of  the  left  ramus  is  a  thin,  narrow  lamella, 
extending  nearly  the  full  length  of  the  ramus;  on  the 
right  is  a  broad,  finely  striated,  denticulate  lamella,  continu¬ 
ing  from  the  base  to  the  knobbed  tip.  The  alulae  are  large, 
pointed  and  decurved,  with  lamellar  extensions  continu¬ 
ing  nearly  to  the  tips,  the  right  much  broader  than  the 
left.  The  fulcrum  is  as  long  as  the  rami,  broad  at  the 
base,  reduced  in  the  middle  and  expanded  posteriorly. 
The  unci  are  long,  stout,  slightly  curved  and  acutely  point¬ 
ed;  near  mid-length  is  a  knoblike  enlargement,  resting  on 
the  rami  and  serving  as  a  hinge;  to  this  is  attached  a 
large  secondary  tooth,  diverging  slightly  from  the  main 
tooth.  The  manubria  are  as  long  as  the  incus,  nearly 
straight,  broadly  expanded  anteriorly  and  abruptly  curved 
posteriorly.  The  mastax  is  not  protrusible  through  the 
mouth. 

Gastric  glands  are  absent.  The  stomach  has  anteriorly 
two  blind  caeca,  extending  forward  on  the  sides  of  the  mas¬ 
tax  nearly  to  the  ganglion;  there  is  no  distinct  separation 
between  stomach  and  intestine.  A  bladder  is  not  present, 
the  lateral  canals  emptying  directly  into  the  cloaca.  The 
foot  glands  are  long,  slender  and  clubshaped. 

The  retrocerebral  sac  is  nearly  spherical  and  its  contents 
granular;  the  duct  is  bifurcate  anteriorly,  slender  and  so 
long  that  the  sac  reaches  nearly  to  the  posterior  end  of  the 
mastax.  Subcerebral  glands  are  not  present.  The  cervi- 
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cal  eyespot  is  at  the  posterior  end  of  the  ganglion  and  near 
the  openings  of  the  duct  are  two  frontal  eyespots. 

Total  length  300-400/x;  toes  18-22 /*;  trophi  45^. 

Hum  proterva  is  common  in  weedy  ponds  and  pools  near 
Washington,  District  of  Columbia.  The  principal  differ¬ 
ences  between  this  species  and  I.  cayuga  are  the  total 
absence  of  the  posterior  extensions  of  the  rami  and  the 
very  different  form  of  the  toes;  it  appears  also  to  be  con¬ 
sistently  larger. 

ITURA  VIRIDIS  (Steuroos) 

Plate  24,  figures  1,  2. 

Eosphora  viridis,  Stenroos,  Acta  Soc.  Fauna  et  Flora  Fennica,  vol. 

17,  No.  1,  1898,  p.  136,  pi.  1,  figs.  30-32. 

The  body  is  elongate,  slender,  spindle-shaped  and  gib¬ 
bous  posteriorly;  its  greatest  width  is  less  than  one  fourth 
of  the  total  length.  The  integument  is  very  flexible  and 
the  outline  somewhat  variable.  The  body  is  colored  green 
by  symbiotic  zoochlorellae. 

The  head  and  neck  segments  are  of  nearly  equal  width, 
the  head  longer  than  the  neck,  with  a  well  marked  trans¬ 
verse  fold  separating  the  two  The  abdomen  increases 
gradually  in  width  towards  the  rounded  posterior  end.  The 
tail  is  short,  broad  and  rounded  posteriorly.  The  foot  is 
rather  short,  slightly  tapering  and  two- jointed.  The  toes 
are  short,  conical  and  pointed;  their  length  is  about  one 
twentieth  of  the  total  length. 

The  dorsal  and  lateral  antennae  are  small  setigerous  pits 
in  the  normal  positions. 

The  corona  extends  down  on  the  ventral  side  about  one 
third  of  the  length  of  the  body;  the  post-oral  portion  pro¬ 
jects  from  the  body  as  a  rudimentary  chin.  The  auricles 
are  rather  small  and  the  ciliation  is  continuous  with  the 
corona. 

The  mastax  is  virgate,  but  the  pumping  action  is  lost. 
The  trophi  are  asymmetric  and  very  robust.  The  rami 
are  lyrate,  very  broad  at  the  base  and  taper  gradually 
towards  the  tips,  which  are  irregularly  knobbed  and  armed 
with  about  12  acutely  pointed,  slightly  divergent  teeth. 
The  basal  apophysis  is  barely  indicated  on  the  ventral  sur- 
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face  of  the  rami.  On  the  inner  margin  of  the  right  ramus 
there  is  a  broad,  striate,  denticulate  lamella,  beginning  near 
mid-length  and  adjoining  the  anterior  teeth  without  any 
interspace;  the  left  ramus  is  entirely  without  any  arma¬ 
ture  on  the  inner  edge.  The  alulae  are  very  large,  broad 
at  the  base,  abruptly  decurved  and  pointed  posteriorly. 
The  fulcrum  is  nearly  as  long  as  the  rami,  broad  at  the 
base  and  gradually  narrowed  towards  the  posterior  end. 
The  unci  are  long,  very  stout,  nearly  straight  and  acutely 
pointed;  near  mid-length  is  a  slight  enlargement,  resting 
on  the  rami  and  serving  as  a  hinge;  to  this  is  attached  a 
large  secondary  tooth.  The  manubria  are  as  long  as  the 
incus,  broadly  expanded  anteriorly,  slightly  curved  and 
strongly  crutched  posteriorly.  The  mastax  is  not  protrus- 
ible  through  the  mouth  and  the  posterior  extension  of  the 
rami  is  absent. 

Gastric  glands  are  absent.  The  stomach  has  anterior¬ 
ly  two  blind  caeca,  extending  forward  on  the  sides  of  the 
mastax  nearly  to  the  ganglion ;  there  is  no  distinct  separa¬ 
tion  between  stomach  and  intestine.  A  bladder  is  not 
present,  the  lateral  canals  opening  directly  into  the  cloaca. 
The  foot  glands  are  long,  slender  and  slightly  clubshaped. 

The  retrocerebral  sac  is  pyriform  and  vacuolate,  giving 
it  the  appearance  of  being  filled  with  small  round  balls; 
the  duct  is  bifurcate  anteriorly,  slender  and  relatively  short, 
so  that  the  sac  extends  only  slightly  beyond  the  ganglion. 
In  the  European  form  of  this  species  the  subcerebral 
glands  are  nearly  identical  with  the  glands  of  I.  aurita , 
extending  to  the  posterior  end  of  the  mastax ;  in  the  Ameri¬ 
can  form  the  subcerebral  glands  are  totally  lacking.  The 
cervical  eyespot  is  at  the  posterior  end  of  the  ganglion  and 
near  the  openings  of  the  duct  are  two  frontal  eyespots,  with 
accessory  external  pigment  spots. 

Total  length  300-400//,;  toes  16-20//;  trophi  45//. 

Itura  viridis  differs  from  the  aurita-growg  in  the  much 
shorter  retrocerebral  sac,  vacuolate  in  this  species  and  L 
chamadis ,  granular  in  aurita;  the  form  of  the  trophi  is  also 
quite  different.  The  American  form  agrees  in  every  de¬ 
tail,  as  far  as  we  know,  with  the  European,  but  lacks  the 
subcerebral  glands ;  for  the  present  it  may  be  advisable  to 
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leave  them  as  varieties  of  a  single  species.  We  are  in¬ 
debted  to  Dr.  P.  de  Beauchamp  for  material  and  sketches 
of  the  European  form,  collected  at  Bourg-en-Bresse  and  St. 
Roman-de-Colbosc  ( Seine-Inf  erieure)  ;  our  specimens  were 
collected  in  Fairmount  Park,  Philadelphia,  and  by  Dr.  R. 
Petrie,  of  Johnstown,  New  York,  in  ‘‘Warrens  pool.,, 


ITIJRA  CHAMADIS  Harringr  and  Myers,  new  species 

Plate  24,  figures  3-5. 

The  body  is  relatively  short,  broad  and  strongly  com¬ 
pressed  dorso-ventrally ;  its  greatest  width  is  about  one 
third  of  the  total  length.  The  body  is  colored  green  by 
symbiotic  zoochlorellae,  but  they  are  much  less  numerous 
than  in  other  species  of  this  genus  and  lighter  in  color, 
evidently  a  different  symbiont. 

The  head  and  neck  segments  are  of  approximatly  equal 
width,  the  head  longer  than  the  neck,  and  well  marked 
transverse  folds  separating  the  two.  The  abdomen  increases 
rapidly  in  width  towards  the  broadly  rounded  posterior  end 
and  is  strongly  depressed.  The  tail  is  short,  very  broad 
and  rounded  posteriorly.  The  foot  is  long,  fairly  slender, 
slightly  tapering  and  two- jointed;  it  is  covered  by  the  pro¬ 
jecting  abdomen  and  tail  to  the  base  of  the  second  joint. 
The  toes  are  long,  slender,  conical  and  acutely  pointed ;  their 
length  is  about  one  twelfth  of  the  total  length. 

The  dorsal  and  lateral  antennae  are  small  setigerous 
papillae  in  the  normal  positions. 

The  coronoa  extends  down  on  the  ventral  surface  about 
one  third  of  the  length  of  the  body;  the  post-oral  portion 
projects  from  the  body  as  a  rudimentary  chin.  The  aur¬ 
icles  are  rather  small  and  the  ciliation  is  continuous  with 
the  corona. 

The  mastax  is  a  specialized  form  of  the  virgate,  but  the 
pumping  action  is  lost.  The  trophi  are  very  large  and  ro¬ 
bust.  The  rami  are  lyrate,  very  broad  at  the  base  and 
taper  gradually  toward  the  tips,  which  are  bent  inwards 
and  have  a  small  knoblike  projection,  thus  forming  a  shal¬ 
low  notch  in  which  the  uncus  rests ;  on  the  tips  are  5  needle¬ 
like  teeth  and  below  these  a  broad,  striate,  denticulate 
lamellae,  nearly  half  as  long  as  the  rami,  the  left  slightly 
narrower  than  the  right.  The  alulae  are  very  large,  sickle- 
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shaped  and  acutely  pointed  posteriorly.  The  unci  are 
short,  very  stout,  slightly  curved  and  acutely  pointed ;  near 
mid-length  is  a  slight  knob-like  enlargement,  resting  on  the 
rami  and  serving  as  a  hinge;  to  this  is  attached  a  large 
secondary  tooth.  The  manubria  are  somewhat  longer  than 
the  incus,  broadly  expanded  anteriorly,  slightly  curved  and 
crutched  posteriorly.  The  mastax  is  not  protrusible 
through  the  mouth  and  the  posterior  extension  of  the  rami 
is  absent. 

No  gastric  glands  are  present.  The  stomach  has  ante¬ 
riorly  two  blind  caeca,  extending  forward  on  the  sides  of 
the  mastax  nearly  to  the  ganglion;  there  is  no  distinct  sep¬ 
aration  between  stomach  and  intestine.  A  bladder  is  not 
present,  the  lateral  canals  opening  directly  into  the  cloaca. 
The  foot  glands  are  very  long  and  nearly  cylindric. 

The  retocerebral  sac  is  pyriform  and  vacuolate,  giving  it 
the  appearance  of  being  tilled  with  small  round  balls;  the 
duct  is  bifurcate  anteriorly,  slender  and  relatively  short, 
so  that  the  sac  extends  only  as  far  as  the  middle  of  the 
mastax.  Subcerebral  glands  are  not  present.  The  cervi¬ 
cal  eyespot  is  at  the  end  of  the  ganglion  and  near  the  open¬ 
ings  of  the  ducts  are  two  frontal  eyespots,  each  accom¬ 
panied  by  an  external  pigment  spot.  / 

Total  length  450-500/x;  toes  36-40/x;  trophi  60^. 

Itura  chamadis  was  collected  in  Fairmont  Park,  Phila¬ 
delphia.  It  differs  considerably  from  other  species  of  the 
genus,  notably  in  the  form  of  the  mastax,  the  depressed 
abdomen  and  the  light  yellowish-green  color  of  the  body; 
the  animal  is  hardly  ever  seen  swimming,  but  glides  slowly 
over  the  bottom  with  constant  change  of  direction,  and  it 
is  very  difficult  to  narcotize,  as  compared  with  the  other 
species  of  the  genus. 

Subfamily  DICRANOPHORINAE 

Notommatid  rotifers  with  elongate,  spindle-shaped  or 
fusiform,  illoricate  or  partially  loricate  body,  with  a  well 
marked  neck  separating  the  head  and  abdomen ;  posteriorly 
the  body  tapers  to  a  small,  conical  foot  with  two  toes, 
varying  in  length  in  different  species. 
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The  corona  is  oval  and  ventral,  with  the  mouth  at  the 
center,  or  subcircular  and  oblique,  with  the  mouth  at  the 
ventral  edge;  the  marginal  cilia  are  short,  with  the  excep¬ 
tion  of  two  lateral,  auricle-like  tufts  of  long  cilia.  The 
rostrum  is  large  and  not  enclosed  by  the  marginal  ciliation, 
except  in  one  species.  The  buccal  field  is  evenly  ciliated. 

The  mastax  is  forcipate,  a  specialized  form  of  the  mal- 
leate  type,  with  the  mallei  in  the  plane  of  the  incus,  and  the 
trophi  protrusible  through  the  mouth  for  capturing  prey. 
The  rami  are  lyrate,  terminating  in  one  or  two  stout,  in¬ 
curved  teeth,  the  inner  margin  frequently  with  shearing 
teeth;  the  uncus  with  one,  rarely  two  teeth,  hinged  at  the 
tips  of  the  rami  or  firmly  united  with  them ;  the  manubria 
are  long. 

The  retrocerebral  sac  is  usually  present,  the  subcerebral 
glands  rarely.  Eyespots,  when  present,  usually  two, 
frontal. 

Genus  DICRANOPHORUS  Nitzsch 

Dicranophorine  rotifers  with  elongate,  fusiform,  usually 
partially  loricate  body ;  a  head  segment,  separated  from  the 
abdomen  by  a  distinct  neck;  the  abdomen  is  subcylindric, 
tapering  posteriorly  to  a  small  tail ;  foot  conical  and  rather 
small ;  length  of  toes  variable. 

The  corona  is  long,  narrow  and  nearly  ventral,  with  two 
lateral,  auricle-like  tufts  of  long  cilia ;  the  rostrum  is  prom¬ 
inent. 

The  trophi  are  forcipate,  the  rami  lyrate,  frequently 
with  shearing  teeth  on  inner  margin;  fulcrum  short  and 
broad,  alulae  prominent;  the  unci  are  long,  with  one  or 
two  teeth,  hinged  on  the  tips  of  the  rami;  the  manubria 
long  and  stout,  expanded  anteriorly;  many  species  have 
salivary  glands. 

The  retrocerebral  sac  is  usually  large,  subcerebral  glands 
wanting;  two  frontal  eyespots  in  nearly  all  species. 

Type  of  the  genus. — Dicranophorus  forcipatus  (Muller) 
=Cercaria  forcipata  Muller. 

The  reasons  for  not  using  the  name  Diglena  were  given 
in  part  II  under  Cephalodella.  The  type  of  Diglena  Ehren- 
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berg  is  D.  catallina,  which  is  not  congeneric  with  Dicrano- 
phorus  forcipatus.  It  is  perfectly  true  that  Muller's  figure 
of  Cercaria  forcipata  is  unrecognizable,  as  stated  by  De 
Beauchamp;  the  best  that  can  be  said  for  it  is,  that  it  can 
not  be  proved  to  be  something  else.  But  as  Ehrenberg  cites 
it  without  qualification  as  a  synonym  of  his  Diglena  forci¬ 
pata,  including  names  given  by  Lamarck,  Nitzsch  etc.,  there 
are  no  good  reasons  for  not  adhering  to  the  strict  interpre¬ 
tation  of  the  rules.  This  permit  the  retention  of  the  specific 
name  forcipatus,  which  is  of  some  advantage;  having  al¬ 
ready  lost  the  generic  name,  there  is  nothing  to  be  gained  by 
throwing  the  specific  name  after  it.  And,  last,  but  not 
least,  by  accepting  Muller’s  specific  name,  with  Nitzsch’s 
generic,  we  are  spared  the  necessity  of  using  Bergendal’s 
ridiculous  combination  Arthroglena,  “jointed  eyeballs.” 

DICRANOPHORU S  FORCIPATUS  Muller 
Plate  25,  figures  3-4. 

?  Vorticella  vermicularis  Muller,  Verm.  Terr.  Fluv.,  vol.  1,  pt. 

1,  1773,  p.  107. 

?  Cercaria  lupus  Muller,  Verm.  Terr.  Fluv.,  vol.  1,  pt.  1,  1773. 
p.  67;  Animalcula  Infusoria,  1786,  p.  131,  pi.  figs.  14-16. 

?  Cercaria  vermicularis  Muller,  Animalcula  Infusoria,  1786,  p. 
133,  pi.  20,  figs.  18-20. 

Cercaria  forcipata  Muller,  Animalcula  Infusoria,  1786,  p.  134, 
pi.  20,  figs.  21-23. 

?  Furcocerca  lupus  Lamarck,  Hist.  Nat.  Anim.  sans  Vert.,  vol.  1, 
1815,  p.  448. 

?  Trichocerca  vermicularis  Lamarck,  Hist.  Nat.  Anim.  sans  Vert., 
vol.  2,  1816,  p.  25. 

Trichocerca  forcipata  Lamarck,  Hist.  Nat.  Anim.  sans  Vert.,  vol. 

2,  1816,  p.  25. 

?  Leiodina  vermicularis  Bory  de  St.  Vincent,  Diet.  Class.  Hist. 
Nat.,  vol.  9,  1826,  p.  272. 

Leiodina  forcipata  Bory  de  St.  Vincent,  Diet.  Class  Hist.  Nat., 
vol.  9,  1826,  p.  272. 

?  Cephalodella  lupus  Bory  de  St.  Vincent,  Diet.  Class.  Hist.  Nat., 
vol.  10,  1826,  p.  544. 

? Dicranophorus  vermicularis  Nitzsch,  Enc.  Wiss.  u.  Kiinste  (Ersch 
and  Gruber),  sect.  1,  vol.  16,  1827,  p.  68. 

Dicranophorus  forcipatus  Nitzsch,  Enc.  Wiss.  u.  Kiinste  (Ersch 
and  Gruber),  sect.  1,  vol.  16,  1827,  p.  68.—Harring,  Bull.  81,  U. 
S.  Nat.  Mus.,  1913,  p.  35;  Proc.  U.  S.  Nat.  Mus.,  vol.  47,  1914,  p. 
528;  Rep.  Canadian  Arctic  Exped.  1913-18,  vol.  8,  pt.  E,  1921, 
p.  4. — Myers,  Proc.  U.  S.  Nat.  Mus.,  vol.  52,  1917,  p.  474. — 


698  Wisconsin  Academy  of  Sciences,  Arts,  and  Letters. 


Jakubski,  Kosmos  (Lwow),  vol.  43,  1918,  p.  24, — Cunnington, 
Proc.  Zool.  Soc.  London,  1920,  p.  578. — Harring  and  Myers, 
Trans.  Wisconsin  Acad.  Sci.,  vol.  20,  1922,  p.  555. 

?  Dicrcmophorus  lupus  Nitzsch,  Enc.  Wiss.  u.  Kiinste  (Ersch  and 
Gruber),  sect.  1,  vol.  16,  1827,  p.  68. 

?  Dekinia  vermicular  is  Morren,  Ann.  Sci.  Nat.,  vol.  21,  1830,  p, 
141,  pi.  3,  fig.  6;  Bijdr.  Natuurk.  Wetensch.,  vol.  5,  1830,  p.  227, 
fig. 

Dekinia  forcipata  Morren,  Ann.  Sci.  Nat.,  vol.  21,  1830,  p.  136, 
pi.  3,  fig.  3;  Bijdr.  Natuurk.  Wetensch.,  vol.  5,  1830,  p.  223.  fig. 

Distemma  fordpatum  Ehrenberg,  Abh.  Akad.  Wiss.  Berlin,  1830, 
p.  47. 

?  Furcularia  vermicularis  Blainville,  Diet.  Sci.  Nat.,  vol.  60,  1830, 
p.  151. 

Furcularia  forcipata  Blainville,  Diet.  Sci.  Nat.,  vol.  60,  1830,  p. 
151. — Dujardin,  Hist.  Nat.  Zooph.  Inf.,  1841,  p.  649. 

?  Furcularia  lupus  Blainville,  Diet.  Sci.  Nat.,  vol.  60,  1830,  p. 
151. 

Diglena  forcipata  Ehrenberg,  Abh.  Akad.  Wiss.  Berlin  (for  1831), 
1832,  pp.  137,  154,  pi.  fig.  10;  Infusionsthierchen,  1838,  p.  443, 
pi.  55,  fig.  1, — Perty,  Mitth.  Nat.  Ges.  Bern.  1849,  p.  23;  Zur 
Kenntn.  kleinst.  Lebensf.,  1852,  p.  40. — Gosse,  Phil.  Trans.  Royal 
Soc.  London,  vol.  146,  p.  435,  pi.  17,  figs.  50,  51. — Daday,  Erdelyi 
Muz.-Egyl.  Evkon.,  new  ser.,  vol.  2,  1877,  p.  180;  Orvos- 
Termesz.  Ertes.,  vol.  8,  1883,  p.  201;  vol.  10,  1885,  p.  67;  Termesz. 
Fiizetek,  vol.  24,  1901,  p.  17;  Zoologica,  pt.  44,  1905,  p.  97;  pt. 
59,  1910,  p.  70. — Bartsch,  Rotat.  Hungariae,  1877,  p.  34. — 
Eyferth,  Mikr.  Susswasserbew.,  1877,  p.  50;  Einf.  Lebensf ormen, 
1878,  p.  82;  ed.  2,  1885,  p.  107. — Hudson  and  Gosse,  Rotifera, 
vol.  2,  1886,  p.  50,  pi.  19,  fig.  2. — Blochmann,  Mikr.  Thierw. 
Siissw.,  1886,  p.  102. — Whitelegge,  Proc.  Royal  Soc.  N.  S.  Wales, 
vol.  23,  1889,  p.  315. — Tessin,  Arch.  Nat.  Mecklenburg,  vol.  43, 
1890,  p.  148. — Hood,  Scottish  Natural.,  vol.  11,  1891,  p.  74;  Proc. 
Royal  Irish  Acad.,  ser.  3,  vol.  3,  1895,  p.  681. — Petr,  Sitzungsber. 
Bohmisch.  Ges.  Wiss.  (for  1890),  1891,  p.  220. — Bergendal,  Acta 
Univ.  Lundensis,  vol.  28,  1892,  sect.  2,  No.  4,  p.  93. — Ternetz, 
Rot.  Umg.  Basels,  1892,  p.  13. — Bilfinger,  Jahresh.  Naturk. 
Wiirttemberg,  vol.  48,  1892,  p.  115. — Glasscott,  Sci.  Proc.  Royal 
Dublin  Soc.,  new  ser.,  vol.  8,  1893,  p.  58. — Wierzejski,  Rozpr. 
Akad.  Umiej.,  Wydz.  Mat.-Przyr.,  Krakow,  ser.  2,  vol.  6,  1893, 
p.  232. — Kertesz,  Budapest  Rotat.  Faun.,  1894,  p.  31. — Jennings, 
Bull.  Michigan  Fish  Comm.,  No.  3,  1894,  p.  18;  Bull.  U.  S.  Fish 
Comm.,  vol.  19  (for  1899),  1900,  p.  86. — Trgovcevic,  Rad.  Jugos¬ 
lav.  Akad.  Znan.  Umjetn.,  vol.  128,  1896,  p.  126;  Glasn.  Hrvatsk. 
Naravoslovn.  Drustva,  vol.  10,  1898,  p.  124. — Kellicott,  Trans. 
Amer.  Micr.  Soc.,  vol.  19,  1897,  p.  49. — Weber,  Rev.  Suisse  Zool., 
vol.  5,  1898,  p.  487,  pi.  19,  figs.  6-9. — Stenroos,  Acta  Soc.  Fauna 
et  Flora  Fennica,  vol.  17,  No.  1,  1898,  p.  138,  pi.  3,  fig.  6. — Wes- 
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enberg-Lund,  Vid.  Medd.  Nat.  For.,  1899,  p.  70,  pi.  2,  fig,  32; 
Kgl.  Danske  Vidensk.  Selsk.  Skrift.,  Nat.-Math.  Afd.,  ser.  8,  vol. 
4,  1923,  p.  224. — Hilgendorf,  Trans.  N.  Zealand  Inst.,  vol.  35, 
1903,  p.  269. — Skorikov,  Ezhegodn.  Volzhsk.  Biol.  Stants.,  No.  1, 

1903,  p.  36. — Voigt,  Forschungsber.  Biol.  Stat.  Plon,  vol.  11, 

1904,  p.  47;  Siisswasserfauna  Deutschlands,  pt.  14,  1912,  p.  109, 
fig.  204. — Rousselet,  Journ.  Royal  Micr.  Soc.,  1906,  pp.  405,  406, 
411;  Proc.  Royal  Irish  Acad.,  vol.  31,  No.  51,  1911,  p.  5.— Mur¬ 
ray,  Ann.  Scottish  Nat.  Hist.,  1906,  p.  89,  Bathym.  Surv.  Scottish 
Lochs,  vol.  1,  1910,  p.  322.— Monti,  Ann.  Biol.  Lac.,  vol.  1,  1906, 
pp.  140,  167. — De  Beauchamp,  Arch.  Zool.  Exper.,  ser.  4,  vol.  6, 
1907,  p.  7,  fig.  3;  ser.  4,  vol.  10,  1909,  pp.  159,  174,  221,  figs.  XII 
D,  XXXII,  pi.  8,  figs.  112-116;  Bull.  Soc.  Zool.  France,  vol.  38, 
1914,  p.  295,  fig.  1. — Kofoid,  Bull.  Illinois  State  Lab.  Nat.  Hist., 
vol.  8,  1908,  p.  198. — Schlenker,  Mitt.  Geol.  Abt.  Wurttemberg. 
Stat.  Landesamt,  No.  5,  1908,  p.  247. — Von  Hofsten,  Arkiv 
Zool.,  Stockholm,  vol.  6,  No.  1,  1909,  p.  18.— Runnstrom,  Zool. 
Anz.,  vol.  34,  1909,  p.  269. — Lie-Pettersen,  Bergens  Mus. 
Aarbog  (for  1909),  1910,  No.  15,  p.  48. — Stevens,  Trans.  Devon¬ 
shire  Assoc.  Adv.  Sci.,  vol.  44,  1912,  p.  688. — Mola,  Ann.  Biol. 
Lac.,  vol.  6,  1913,  p.  247. — Jakubski,  Rozpr.  Wiad.  Muz.  Dziedus- 
zyckich,  vol.  1,  1914,  p.  19. — Penard,  Rev.  Suisse  Zool.,  vol.  22, 
1914,  p.  4. — Montet,  Rev.  Suisse  Zool.,  vol.  23,  1915,  p.  328. — 
Weber  and  Montet,  Cat.  Invert.  Suisse,  pt.  11,  1918,  p.  126. — 
Monard,  Bull.  Soc.  Neuchatel.  Sci.  Nat.,  vol.  44,  1919,  p.  60; 
Rev.  Hydrol.,  vol.  2,  1922,  p.  13. — Zavadovski,  Trudy  Lab. 
Eksper.  Biol.  Moskovsk.  Zooparka,  vol.  2,  1926,  p.  283,  fig.  27. 

Diglena  grandis  Ehrenberg,  Abh.  Akad.  Wiss.  Berlin  (for  1831), 
1832,  p.  137;  Infusionsthierchen,  1838,  p.  443,  pi.  54,  fig.  5. — 
Perty,  Zur  Kenntn.  kleinst.  Lebensf.,  1852,  p.  40. — Gosse,  Phil. 
Trans.  Royal  Soc.  London,  vol.  146,  1856,  p.  435. — Bartsch, 
Rotat.  Hungariae,  1877,  p.  34. — Eyferth,  Mikr.  Siisswasserbew., 
1877,  p,  50;  Einf.  Lebensf ormen,  1878,  p.  82,  pi.  5,  figs.  10,  44; 
ed.  2,  1885,  p.  107,' pi.  7,  figs.  10,  44. — Eckstein,  Zeitschr.  Wiss. 
Zool.,  vol.  39,  1883,  p.  370,  pi.  26,  fig.  36. — Hudson  and  Gosse, 
Rotifera,  1886,  vol.  2,  p.  48,  pi.  19,  vg.  6. — Blochmann,  Mikr. 
Thierw.  Sussw.,  1886,  p.  102,  pi.  7,  fig.  230. — Daday,  Math.  Ter- 
mesz.  Ertes.,  vol.  7,  1888,  p.  17;  Math.-Naturw.  Ber.  Ungarn, 
vol.  11,  1894,  p.  309;  vol.  26,  1913,  p.  291;  Zoologica,  pt.  44,  1905, 
p.  97;  pt.  59,  1910,  p.  70. — Petr,  Sitzungsber.  Bohmisch.  Ges. 
Wiss.  (for  1890),  1891,  p.  220. — Ternetz,  Rot.  Umg.  Basels, 
1892,  p.  13. — Bilfinger,  Jahresh.  Naturk.  Wurttemberg,  vol.  48, 
1892,  p.  115.— Glass cott,  Sci.  Proc.  Royal  Dublin  Soc.,  new  ser., 
vol.  8,  1893,  p.  58. — Wierzejski,  Rozpr.  Akad.  Umiej.,  Wydz. 
Mat.-Przyr.,  Krakow,  ser.  2,  vol.  6,  1893,  p.  231. — Kertesz,  Buda¬ 
pest  Rotat.  Faun.,  1894,  p.  31. — Jennings,  Bull.  Michigan  Fish 
Comm.,  No.  3,  1894,  p.  18;  Bull.  U.  S.  Fish  Comm.,  vol.  19  (for 
1899),  1900,  p.  86. — Skorikov,  Trudy  Obshch.  Isp.  Prir.  Khar- 
kovsk.  Univ.,  vol.  30,  1896,  p.  298;  Ezhegodn.  Volzhsk.  Biol. 
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Stants.,  No.  1,  1903,  p.  35. — Stenroos,  Acta  Soc.  Fauna  et  Flora 
Fennica,  vol.  17,  No.  1,  1898,  p.  137. — Hempel,  Bull.  Illinois  State 
Lab.  Nat.  Hist.,  vol.  5,  1898,  p.  370. — Voigt,  Forschungsber. 
Biol.  Stat.  Plon,  vol.  11,  1904,  p.  47;  Siisswasserfauna  Deutsch- 
lands,  pt.  14,  1912,  p.  108,  fig.  203. — Kirkman,  Journ.  Royal 
Micr.  Soc.,  1906,  p.  266. — Rousselet,  Journ.  Royal  Micr.  Soc., 
1906,  p.  411. — Voronkov,  Trudy  Gidr.  Stants.  Glubokom  Oz.,  vol. 
2,  1907,  p.  197;  Trudy  Stud.  Kruzhka  Izsl.  Russk.  Prir.,  vol.  4, 
1909,  pp.  127,  132. — Kofoid,  Bull.  Illinois  State  Lab.  Nat.  Hist., 
vol.  8,  1908,  p.  198. — Von  Hofsten,  Arkiv  Zool.,  Stockholm,  vol. 
6,  No.  1,  1909,  p.  20. — Runnstrom,  Zool.  Anz.,  vol.  34,  1909,  p. 
269. — Murray,  Bathym.  Surv.  Scottish  Lochs,  vol.  1,  1910,  p.  322. 
— Lie-Fettersen,  Bergens  Mus.  Aarbog  (for  1909),  1910,  No. 
15,  p.  48. — Stevens,  Trans.  Devonshire  Assoc.  Adv.  Sci.,  vol. 
44,  1912,  p.  688. — Lucks,  Rotatorienfauna  Westpreussens,  1912, 
p.  54. — Jakubski,  Rozpr.  Wiad.  Muz.  Dzieduszyckich,  vol.  1, 
1914,  p.  19. — Weber  and  Montet,  Cat.  Invert.  Suisse,  pt.  11, 
1918,  p.  128. — Oparina,  Izv.  Biol.  Nauchno-Issl.  Inst.  Permsk. 
Univ.,  vol.  1,  1923,  p.  170. — Wesenberg-Lund,  Kgl.  Dansk. 
Vidensk.  Selsk.  Skrift.,  Nat.-Math.  Afd.,  ser.  8,  vol.  4,  1923, 
224,  pi.  1,  fig.  1, — Steinecke,  Schrift.  Phys.-Oekon.  Ges. 
Konigsberg  i.  Pr.,  vol.  64,  1924,  p.  37. — Smirnov,  Trudy  Kos- 
tromsk.  Nauchn.  Obshch.,  Vol.  37,  1926,  p.  19. 

Farcularia  grandis  Dujardin,  Hist.  Nat.  Zooph.  Inf.,  1841,  p.  649. 
Kermodon  ehrenhergii  Corda,  Almanach  de  Carlsbad,  vol.  13,  1843, 
p.  230,  pi.  2,  figs.  9-12. 

Diglena  gibber  Gosse,  in  Hudson  and  Gosse,  Rotifera,  1886,  vol.  2, 
p.  49,  pi.  19,  fig.  7. — Barrois  and  Daday,  Rev.  Biol.  Nord.  France, 
vol.  6,  1894,  p.  395. — Lucks,  Rotatorienfauna  Westpreussens, 
1912,  p.  55,  fig.  9. — Thiebaud,  Bull.  Soc.  Neuchatel.  Sci.  Nat.,  vol. 
38,  1912,  p.  7. — Weber  and  Montet,  Cat.  Invert.  Suisse,  pt.  11, 
1918,  p.  127. 

Diglena  vermicularis  Iroso,  Atti.  R.  1st.  d’  Incorr.  di  Napoli,  vol. 
64  (for  1912),  1913,  p.  459. 

Notommata  oculifera  Zavadovski,  Trudy  Lab.  Eksper.  Biol.  Mos- 
kovsk.  Zooparka,  vol.  2,  1926,  p.  272,  fig.  15. 

The  body  is  moderately  elongate,  rather  slender,  sub- 
cylindric  and  very  slightly  gibbous  posteriorly;  the  ven¬ 
tral  surface  is  straight.  The  integument  is  leathery  and 
the  outline  is  fairly  constant.  The  animal  is  usually  fairly 
transparent. 

The  head  is  long,  about  two  fifths  of  the  length  of  the 
body,  and  separated  from  the  abdomen  by  a  well  marked 
neck.  The  corona  is  almost  ventral  and  nearly  as  long  as 
the  head.  The  rostrum  is  short,  broad,  rounded  anteriorly 
and  strongly  decurved.  The  abdomen  is  relatively  short, 


Harring  &  Myers — Rotifer  Fauna  of  Wisconsin .• — IV.  701 

nearly  cylindric  and  very  slightly  gibbous  at  about  two 
thirds  length,  tapering  gradually  towards  the  very  small 
tail.  The  integtiment  is  divided  longitudinally  by  well 
marked  lateral  sulci,  increasing  in  width  towards  the  pos¬ 
terior  end,  into  a  dorsal  and  a  ventral  plate,  limited  pos¬ 
teriorly  by  a  transverse  fold.  The  foot  is  short,  very  stout 
and  oblique  anteriorly.  The  toes  are  fairly  short,  about 
one  sixth  of  the  total  length,  almost  straight,  stout,  slightly 
tapering  and  end  in  bluntly  conical  tips. 

The  trophi  are  large  and  stout.  The  rami  are  broadly 
triangular  at  the  base  and  taper  gradually  to  the  strongly 
curved,  bifid,  terminal  teeth;  the  median  opening  is  large 
and  pyriform  and  the  inner  margin  is  armed  with  7-9 
large  teeth,  decreasing  gradually  in  size  towards  the  ful¬ 
crum.  The  alulae  are  rather  small  and  triangular,  continu¬ 
ing  forwards  as  a  wtinglike  lamella  more  than  half  the 
length  of  the  ramus.  The  fulcrum  is  about  half  as  long  as 
the  rami,  broad  and  triangular.  The  unci  are  very  long 
and  strongly  curved,  with  one  large,  robust,  ventral  tooth 
and  an  attached,  linear,  dorsal  tooth;  the  ventral  tooth 
has  at  two  thirds  length  a  knoblike  enlargement,  resting”  on 
the  rami  and  serving  as  a  hinge.  The  manubria  are 
slightly  shorter  than  the  incus,  stout,  straight  and  knobbed 
posteriorly,  with  broad,  lamellar,  anterior  expansions  for 
the  attachment  of  the  muscles.  No  salivary  glands  are 
present. 

The  gastric  glands  are  small  and  rounded.  The  stomach 
and  intestine  are  not  distinctly  separated.  The  ovary  and 
bladder  are  normal.  The  foot  glands  are  rather  small  and 
clubshaped. 

The  retrocerebral  sac  is  moderately  large  and  its  con¬ 
tents  granular ;  the  duct  is  well  marked  and  bifurcate  ante¬ 
riorly,  and  the  line  of  granules  easily  traced  to  the  front. 
The  two  eyespots  are  very  small  and  at  the  base  of  the  ros¬ 
trum. 

Total  length  300/*;  toes  50/*;  trophi  50/*. 

Dicranophorus  forcipatus  is  not  common  in  the  United 
States  and  according  to  our  records  it  is  apparently  to  be 
found  in  neutral  or  slightly  acid  water.  We  have  collected 
it  on  Mount  Desert  Island,  Maine,  in  Oneida  and  Vilas  coun- 
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ties,  Wisconsin  and  around  Atlantic  City.  Dr.  P.  de  Beau¬ 
champ  set  us  material  from  Strasbourg,  France,  and  Mr. 
David  Bryce  from  near  London,  England.  Whether  this 
is  actually  the  species  seen  by  Muller,  Ehrenberg  and  all 
others  listed  in  the  synonymy  can  not  now  be  decided,  but, 
having  to  select  one  species  from  these  closely  related 
forms,  we  chose  the  one  that  had,  as  far  as  ascertainable, 
the  widest  distribution. 

DICRANOPHORUS  PRIONACIS  Harring  and  Myers,  newe  species. 

Plate  25,  figures  5,  6. 

The  body  is  elongate,  subcylindric  and  slightly  gibbous 
posteriorly;  the  ventral  surface  is  nearly  straight.  The 
integument  is  leathery  and  the  outline  fairly  constant. 

The  head  is  long,  about  one  third  of  the  length  of  the 
body,  and  separated  from  the  abdomen  by  a  well  marked 
neck.  The  corona  is  virtually  ventral  and  almost  as  long 
as  the  head.  The  rostrum  is  short,  broad  and  rounded  an¬ 
teriorly.  The  abdomen  is  moderately  elongate,  nearly 
cylindric,  very  slightly  gibbous  at  two  thirds  length  and 
tapering  gradually  to  the  very  small  tail.  The  integument 
is  divided  longitudinally  by  fairly  distinct  lateral  sulci  into 
a  dorsal  and  a  ventral  plate,  limited  posteriorly  by  a  trans¬ 
verse  fold.  The  foot  is  large,  stout  and  oblique  anteriorly. 
The  toes  are  moderately  long,  about  one  sixth  of  the  total 
length,  parallel-sided,  very  slightly  decurved  and  end  in 
blunt,  conical  tips. 

The  trophi  are  fairly  large  and  very  robust.  The  rami 
are  very  large,  broadly  triangular  and  plate-like  at  the 
base  and  teminate  in  two  stout,  incurved  teeth;  the  median 
opening  is  rather  small  and  pyriform  and  the  inner  margin 
is  armed  with  10  to  12  fairly  long  teeth,  decreasing  in  size 
towards  the  fulcrum.  The  alulae  are  elongate,  wing-like 
lamellae  extending  forward  nearly  half  the  length  of  the 
rami.  The  fulcrum  is  broad,  triangular  and  less  than  half 
the  length  of  the  rami.  The  unci  are  long  and  curved,  with 
one  large  ventral  tooth  and  an  attached,  linear,  dorsal 
tooth;  the  ventral  tooth  has  near  midlength  a  knoblike  en¬ 
largement,  resting  on  the  rami  and  serving  as  a  hinge  in 
the  movements  of  the  trophi.  The  manubria  are  slightly 
longer  than  the  incus,  nearly  straight,  with  broad,  wing- 
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like  anterior  expansions  for  the  attachment  of  the  muscles 
and  slightly  flattened  at  the  posterior  ends.  No  salivary 
glands  are  present. 

The  gastric  glands  are  small  and  oval.  There  is  no  dis¬ 
tinct  separation  between  stomach  and  intestine.  The 
ovary  and  bladder  are  normal. The  foot  glands  are  fairly 
large  and  clubshaped. 

The  retrocerebral  sac  is  about  half  as  long  as  the  gang¬ 
lion  and  slightly  granular;  ,'the  ducts  are  rudimentary. 
The  two  eyespots  are  small  and  at  the  base  of  the  rostrum. 

Total  length  365-400/*;  toes  65-75/*;  trophi  40/*. 

Dicranophorus  prionacis  is  very  widely  distributed  in 
neutral  and  alkaline  ponds,  but  seems  not  to  occur  in  acid 
water.  We  have  found  it  in  the  collections  of  the  Panama 
Biological  Survey  and  nearly  everywhere  in  the  United 
States  except  as  noted  above.  It  is  distinguished  from  D. 
forcipatus  mainly  by  the  differences  in  the  trophi  and  the 
slightly  longer  toes,  as  well  as  the  rudimentary  ducts  of  the 
retrocerebral  sac. 

DICRANOPHORUS  TEGILDUS  Harris  and  Myers,  new  species. 

Plate  26,  figures  3,  4. 

The  body  is  elongate,  rather  slender,  subcylindric  and 
slightly  gibbous  posteriorly ;  the  ventral  surface  is  straight. 
The  integument  is  leathery  and  the  outline  fairly  constant. 
The  animal  is  usually  very  transparent. 

The  head  is  long,  a  little  less  than  one  third  of  the  length 
of  the  body,  and  separated  from  the  abdomen  by  a  well 
marked  neck.  The  corona  is  almost  ventral  and  very  little 
shorter  than  the  head.  The  rostrum  is  short,  broad, 
rounded  anteriorly  and  strongly  decurved.  The  abdomen 
is  moderately  elongate,  nearly  cylindric  and  slightly  gib¬ 
bous  at  two  thirds  length,  tapering  gradually  to  the  very 
small  tail.  The  integument  is  divided  longitudinally  by 
wide  lateral  sulci  into  a  dorsal  and  a  ventral  plate,  limited 
posteriorly  by  a  transverse  fold.  The  foot  is  short,  stout 
and  oblique  anteriorly.  The  toes  are  long,  about  one  fourth 
of  the  total  length,  slender,  parallel-sided  and  very  slightly 
decurved,  ending  in  blunt  tips. 

The  trophi  are  very  large  and  fairly  stout.  The  rami 
are  broadly  triangular  at  the  base  and  rather  slender  ante- 
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riorly,  terminating1  in  two  stout,  incurved  teeth  in  each 
ramus;  the  median  opening  is  unusually  large  and  pyri¬ 
form  and  the  inner  margin  is  armed  with  9  to  10  teeth, 
very  large  anteriorly  and  decreasing  gradually  in  size 
towards  the  fulcrum.  The  alulae  are  short  and  triangular, 
without  the  forward  lamellar  extension  of  some  other  spe¬ 
cies  in  this  group.  The  fulcrum  is  about  one  half  as  long 
as  the  rami.  The  unci  are  very  long  and  nearly  straight, 
with  one  large,  ventral  tooth  and  an  attached,  linear,  dorsal 
tooth ;  the  ventral  tooth  has  near  midlength  a  slight  enlarge¬ 
ment,  resting  on  the  rami  and  serving  as  a  hinge.  The 
manubria  are  slightly  longer  than  the  incus,  stout,  slightly 
curved,  with  broad,  winglike  anterior  expansions  and 
slightly  flattened  posteriorly.  Salivary  glands  are  not 
present. 

The  gastric  glands  are  small  and  oval.  There  is  no  dis¬ 
tinct  separation  between  stomach  and  intestine.  The 
ovary  and  bladder  are  normal.  The  foot  glands  are  small 
and  club-shaped. 

The  retrocerebral  sac  is  small  and  apparently  always 
clear ;  the  duct  is  rudimentary.  The  two  eyespots  are  small 
and  at  the  base  of  the  rostrum. 

Total  length  225-260/* ;  toes  50-60/*;  trophi  55/*. 

Dicranophorus  tegillus  was  collected  in  Witch  Hole,  on 
Mount  Desert  Island,  Maine,  in  acid  water,  pH  —  6.4.  It 
is  readily  recognizable  by  the  long,  slender  toes  and  the 
form  of  the  trophi. 

DICRANOPHORUS  MESOTIS  Harring-  and  Myers,  new  species. 

Plate  26,  figures  5,  6. 

The  body  is  moderately  elongate,  subcylindric  and  very 
slightly  gibbous  posteriorly ;  the  ventral  surface  is  straight. 
The  integument  is  leathery  and  the  outline  is  fairly  con¬ 
stant.  The  animal  is  moderately  transparent. 

The  head  is  long,  about  one  third  of  the  length  of  the 
body,  and  separated  from  the  abdomen  by  a  well  marked 
neck.  The  corona  is  almost  ventral  and  nearly  as  long  as 
the  head.  The  rostrum  is  short,  broad,  rounded  anteriorly 
and  strongly  decurved.  The  abdomen  is  rather  short, 
nearly  cylindric  and  very  slightly  gibbous  at  two  thirds 
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length,  tapering  gradually  to  the  very  small  tail.  The  in¬ 
tegument  is  divided  longitudinally  by  wade  and  well  marked 
lateral  sulci  into  a  dorsal  and  a  ventral  plate  limited  pos¬ 
teriorly  by  a  transverse  fold.  The  foot  is  short,  stout  and 
oblique  anteriorly.  The  toes  are  long,  about  one  fourth  of 
the  total  length,  rather  slender,  tapering,  slightly  decurved 
and  somewhat  blunt  at  the  tips. 

The  trophi  are  fairly  large  and  stout.  The  rami  are 
broadly  triangular  at  the  base,  tapering  rapidly  to  bifid, 
robust,  incurved,  terminal  teeth;  the  median  opening  is 
large  and  pyriform,  and  the  inner  margin  is  armed  with 
9-10  teeth,  six  of  these  long  and  broad,  the  posterior  3-4 
much  smaller.  The  alulae  are  large,  triangular  and 
slightly  recurved.  The  fulcrum  is  about  half  the  length  of 
the  rami.  The  unci  are  long  and  slightly  curved,  with  one 
large  ventral  tooth  and  an  attached,  linear,  dorsal  tooth; 
the  ventral  tooth  has  at  two  thirds  length  an  enlargement, 
resting  on  the  rami  and  serving  as  a  hinge.  The  manubria 
are  somewhat  longer  than  the  incus,  fairly  stout  and 
slightly  curved,  with  broad,  lamellar,  anterior  expansions 
and  slightly  knobbed  posteriorly.  The  salivary  glands  are 
large  and  well  developed. 

The  gastric  glands  are  fairly  large  and  rounded.  The 
stomach  and  intestine  are  not  distinctly  separated.  The 
ovary  and  bladder  are  normal.  The  foot  glands  are  mod¬ 
erately  large  and  clubshaped. 

The  retrocerebral  sac  is  large  and  usually  contains  bac- 
teroids;  the  duct  is  well  marked  and  bifurcate  anteriorly. 
The  two  eyespots  are  small  and  at  the  base  of  the  rostrum. 

Total  length  280/x;  toes  55/jl;  trophi  40/x. 

Dicranophorus  mesotis  was  collected  in  Witch  Hole, 
Mount  Desert  Island,  Maine,  in  acid  water,  pH  =  6.4.  It 
is  readily  distinguished  by  the  form  of  the  trophi,  slender 
rami  and  large  teeth  on  the  inner  edges  of  the  rami,  as  well 
as  by  the  large  salivary  glands. 

DICRANOPHORUS  EPICHARIS  Hairing  and  Myers,  new  species. 

Plate  25,  figures  1,  2. 

The  body  is  elongate,  fairly  slender,  subcylindric  and 
very  slightly  gibbous  posteriorly;  the  ventral  surface  is 
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straight.  The  integument  is  leathery  and  the  outline  fairly 
constant.  The  animal  is  moderately  transparent. 

The  head  is  long,  about  one  third  of  the  length  of  the 
body,  and  separated  from  the  abdomen  by  a  well  marked 
neck.  The  corona  is  strongly  oblique,  almost  ventral,  and 
but  little  shorter  than  the  head.  The  rostrum  is  very  short, 
broad  and  rounded  anteriorly.  The  abdomen  is  somewhat 
elongate,  nearly  cylindric,  very  slightly  gibbous  at  two 
thirds  length  and  tapers  gradually  to  the  indistinct  tail. 
The  integument  is  divided  longitudinally  by  fairly  distinct 
lateral  sulci  into  a  dorsal  and  a  ventral  plate,  limited  pos¬ 
teriorly  by  a  transverse  fold.  The  foot  is  fairly  long,  stout 
and  oblique  anteriorly.  The  toes  are  rather  short,  about 
one  seventh  of  the  total  length,  straight  or  very  slightly  de- 
curved,  parallel-sided  and  end  in  blunt,  conical  tips. 

The  trophi  are  larger  than  in  any  other  species  of  the 
forcipatus  group  and  very  robust.  The  rami  are  nearly 
parallel-sided,  slightly  wider  anteriorly,  and  terminate  in 
two  stout  anterior  teeth;  the  median  opening  is  large  and 
pyriform  and  the  inner  margin  is  armed  with  8  to  9  large 
teeth,  decreasing  in  size  towards  the  fulcrum.  The  alulae 
are  short  and  triangular,  continuing  forwards  as  a  winglike 
lamella  nearly  half  the  length  of  the  rami.  The  fulcrum  is 
broad,  triangular  and  somewhat  less  than  half  the  length 
of  the  rami.  The  unci  are  very  long  and  nearly  straight, 
with  one  large  ventral  tooth  and  an  attached,  linear,  dorsal 
tooth ;  the  ventral  tooth  has  near  midlength  a  slight  enlarge¬ 
ment,  resting  on  the  rami  and  serving  as  a  hinge.  The 
manubria  are  slightly  longer  than  the  incus,  nearly  straight, 
with  broad,  winglike  anterior  expansions  for  the  attach¬ 
ment  of  the  muscles  and  slightly  flattened  at  the  posterior 
ends.  The  salivary  glands  are  large  and  very  evident. 

The  gastric  glands  are  small  and  oval.  There  is  no  dis¬ 
tinct  separation  between  stomach  and  intestine.  The  ovary 
and  bladder  are  normal.  The  foot  glands  are  fairly  large 
and  club  shaped. 

The  retrocerebral  sac  is  rather  small;  the  duct  is  well 
marked  and  divides  near  the  anterior  openings.  The  two 
eyespots  are  small  and  at  the  base  of  the  rostrum. 

Total  length  325-380 /*;  toes  45-60//;  trophi  60/t. 
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Dicranophorus  epicharis  was  collected  in  New  Mill 
Meadow  and  Toad  Hole,  on  Mount  Desert  Island,  Maine, 
both  soft,  acid  water  ponds,  pH  =  6.4-6. 8.  Although  su¬ 
perficially  resembling  D.  forcipatus  it  is  readily  distin¬ 
guishable  by  the  huge  trophi  and  the  well  developed  sali¬ 
vary  glands. 

DICRANOPHORUS  DOLERUS  Hailing  ami  Myers,  new  species. 

Plate  26,  figures  1,  2. 

Dicranophorus  forcipatus  Harking,  Rep.  Canadian  Arctic  Exp. 

1913-18,  vol.  8,  pt.  E,  1921,  p.  4;  not  D.  forcipatus  (Muller). 

The  body  is  moderately  elongate,  subcylindric  and 
slightly  gibbous  posteriorly ;  the  ventral  surface  is  straight. 
The  integument  is  slightly  stiffened  and  the  outline  fairly 
constant.  The  animal  is  moderately  transparent. 

The  head  is  long,  more  than  one  third  of  the  length  of  the 
body,  and  separated  from  the  abdomen  by  a  somewhat  in¬ 
distinct  neck.  The  corona  is  ventral  and  almost  as  long  as 
the  head.  The  rostrum  is  short,  broad,  rounded  anteriorly 
and  strongly  decurved.  The  abdomen  is  relatively  short, 
subcylindric  and  slightly  gibbous  at  two  thirds  length,  ta¬ 
pering  gradually  to  the  minute  tail.  The  integument  is  di¬ 
vided  longitudinally  by  wide  lateral  sulci  into  a  dorsal  and 
a  ventral  plate,  limited  posteriorly  by  a  transverse  fold. 
The  foot  is  short,  rather  small  and  oblique  anteriorly.  The 
toes  are  moderately  long,  a  little  less  than  one  fourth  of  the 
total  length,  parallel-sided  and  very  faintly  decurved,  end¬ 
ing  in  slightly  blunted  tips. 

The  trophi  are  large  and  stout.  The  rami  are  fairly 
long,  broad  at  the  base,  parallel-sided  externally  and  ter¬ 
minate  in  two  very  stout,  incurved  teeth  in  each  ramus ;  the 
median  opening  is  rather  small  and  pyriform  and  the  inner 
margin  is  armed  with  5  large,  broad  teeth,  decreasing  in 
size  towards  the  fulcrum.  The  alulae  are  large,  triangu¬ 
lar  and  decurved  at  the  tips.  The  fulcrum  is  about  two 
thirds  as  long  as  the  rami.  The  unci  are  long  and  nearly 
straight,  with  one  large,  ventral  tooth  and  an  attached, 
linear,  dorsal  tooth;  the  ventral  tooth  has  at  two  thirds 
length  a  knoblike  enlargement,  resting  on  the  rami  and 
serving  as  a  hinge.  The  manubria  are  considerably  longer 
than  the  incus,  stout  and  slightly  curved,  with  broad,  lamel- 
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lar,  anterior  expansions  and  slightly  knobbed  posteriorly. 
Salivary  glands  are  not  present. 

The  gastric  glands  are  fairly  large  and  oval.  There  is  no 
distinct  separation  between  stomach  and  intestine.  The 
ovary  and  bladder  are  normal.  The  foot  glands  are  small 
and  clubshaped. 

The  retrocerebral  sac  is  fairly  large  and  always  clear; 
the  duct  is  rudimentary  and  stains  only  locally,  in  discon¬ 
nected  sections.  The  two  eyespots  are  small  and  at  the 
base  of  the  rostrum. 

Total  length  230 ^ ;  toes  50 y ;  trophi  45/a. 

Dicranophorus  dolerus  was  collected  in  Round  Pond,  on 
Mount  Desert  Island,  Maine,  in  acid  water,  pH  =  5.8  —  6.2. 
A  few  specimens  occurred  in  the  collections  made  by  Johan¬ 
sen  during  the  Canadian  Arctic  Expedition  at  Bernard 
Harbour,  and  in  Jessup’s  collections  along  the  Alaskan 
Boundary,  in  muskeg  lakes  on  the  flats  of  the  Old  Crow 
river  and  in  pools  at  Fort  Yukon.  This  species  is  easily 
recognized  by  the  few,  very  large  teeth  on  the  inner  edges 
of  the  rami. 

DIOR  AN OPHORU S  ISOTHES  Hairing:  and  Myers,  neiv  species. 

Plate  27,  figures  6-9. 

The  body  is  moderately  elongate,  rather  slender,  spindle- 
shaped  and  slightly  gibbous  posteriorly;  the  ventral  sur¬ 
face  is  straight.  The  integument  is  leathery  and  the  out¬ 
line  is  fairly  constant.  The  stomach  is  usually  opaque,  due 
to  contained  food. 

The  head  is  long,  about  two  fifths  of  the  length  of  the 
body,  and  separated  from  the  abdomen  by  a  well  marked 
neck.  The  corona  is  very  nearly  ventral  and  about  three 
fourths  as  long  as  the  head.  The  rostrum  is  short,  broad 
and  deeply  incised  laterally,  forming  two  pairs  of  finger-like 
processes  or  lappets,  the  second  pair  much  larger  than  the 
anterior,  as  shown  in  figure  8.  The  abdomen  is  fairly  long, 
slightly  gibbous  dorsally  at  three  fourths  length,  and  ta¬ 
pers  gradually  to  the  very  small  tail.  The  integument  is 
divided  longtudinally  by  wide,  well  marked  lateral  sulci  into 
a  dorsal  and  a  ventral  plate,  limited  posteriorly  by  a  very 
distinct  transverse  fold.  The  foot  is  large,  stout,  oblique 
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anteriorly  and  obscurely  two-jointed.  The  toes  are  short, 
about  one  seventh  of  the  total  length,  straight,  parallel¬ 
sided,  obliquely  truncate  at  the  tips  and  slightly  excavate 
dorsally. 

The  trophi  are  very  large  and  robust.  The  rami  are 
long,  broad  at  the  base,  lyrate,  and  terminate  in  single, 
stout,  incurved  teeth ;  the  median  opening  is  very  large  and 
pyriform,  the  inner  margin  armed  with  15-18  close-set, 
stout,  recurved  teeth,  largest  in  the  middle  and  decreasing 
in  size  towards  the  ends.  The  alulae  are  large  and  slightly 
recurved.  The  fulcrum  is  stout  and  a  little  more  than  half 
as  long  as  the  rami.  The  unci  are  long  and  terminate  in  a 
single,  very  stout,  curved  tooth;  near  the  tip  is  a  knoblike 
enlargement,  resting  on  the  rami  and  serving  as  a  hinge. 
The  manubria  are  nearly  as  long  as  the  incus,  robust, 
straight  and  terminate  in  a  posterior,  oblique  crutch,  as 
shown  in  figure  9.  Salivary  glands  are  not  present. 

The  gastric  glands  are  large  and  oval.  There  is  no  dis¬ 
tinct  separation  between  the  stomach  and  intestine.  The 
ovary  and  bladder  are  normal.  The  foot  glands  are  very 
large  and  pyriform. 

The  retrocerebral  sac  is  large  and  the  ducts  are  well 
marked,  opening  near  two  minute,  colorless  globules  in  the 
rostrum.  The  two  eyespots  are  opposite  the  posterior 
edges  of  the  second  pair  of  rostral  lappets. 

Total  length  275-350/x;  toes  40-50/x  ;  trophi  60/x. 

Dicranophorus  isothes  is  widely  distributed  in  acid  water 
ponds,  pH  =  6.8  and  less ;  we  have  collected  it  in  Oneida  and 
Vilas  counties,  Wisconsin;  on  Mount  Desert  Island,  Maine 
and  around  Atlantic  City,  New  Jersey.  Its  feeding  habits 
are  remarkable:  as  far  as  known,  it  is  strictly  carnivorous 
and  its  diet  limited  to  small  Cladocera,  as  Alona,  Chydorus 
and  small  Moinas.  When  coming  in  contact  with  one  of 
these,  the  rotifer  rapidly  works  its  way  towards  the  pos¬ 
terior  end  of  the  shell  and,  when  this  is  opened,  the  head  of 
the  rotifer  is  inserted  with  lightning-like  rapidity.  The 
Entomostracan  of  course  closes  its  shell,  catching 
the  rotifer  by  the  neck,  but  shortly  relaxes  and  this  allows 
the  rotifer  to  push  its  head  in  a  little  further ;  this  process 
continues  until  the  vital  organs  are  within  reach  of  the 
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trophi  and  the  transfer  of  the  body  contents  of  the  En- 
tomostracan  to  the  stomach  of  the  rotifer  begins.  The 
process  may  be  observed  at  almost  any  time  by  placing  a  D. 
isothes  in  a  watch  glass  with  one  or  two  of  the  Entomos- 
traca;  it  does  not  seem  to  have  any  preference  among  the 
species  named. 

The  male  is  an  absolute  duplicate  of  the  female,  minus 
the  mastax,  even  including  the  retrocerebral  sac ;  its  length 
is  225-250/a. 


DICRANOPHORUS  THYSANUS  Marring,  and  Meyers,  new  species. 

Plate  27 ;  figures  1-3. 

The  body  is  elongate  and  very  nearly  cylindric;  the  ven¬ 
tral  surface  is  virtually  straight.  The  integument  is 
slightly  stiffened  and  the  outline  fairly  constant. 

The  head  is  short,  about  one  fourth  of  the  length  of  the 
body,  and  separated  from  the  abdomen  by  a  well  marked 
neck.  The  corona  is  oblique  and  relatively  small.  The 
rostrum  is  short,  broad  and  deeply  incised  laterally, 
forming  three  long,  finger-like  processes  or  lappets,  as 
shown  in  figure  3.  The  abdomen  is  elongate  and  nearly 
cylindric  for  about  two  thirds  of  its  length,  tapering  rap¬ 
idly  to  the  small,  but  distinct  tail.  The  integument  is  di¬ 
vided  longitudinally  by  indistinct  lateral  folds  into  a  dorsal 
and  a  ventral  plate,  limited  posteriorly  by  a  transverse  fold. 
The  foot  is  large,  stout  and  oblique  anteriorly.  The  toes 
are  short,  about  one  sixth  of  the  total  length,  parallel-sided, 
very  faintly  decurved,  terminating  in  bluntly  beveled 
points,  slightly  excavate  dorsally. 

The  trophi  are  very  large  and  robust.  The  rami  are 
very  broad  at  the  base,  slightly  lyrate  and  terminate  in  two 
large  incurved  teeth;  the  median  opening  is  elongate  pyri¬ 
form  and  its  margins  armed  with  11  or  12  robust,  nearly 
equal  teeth,  inclined  backwards.  The  fulcrum  is  very 
short  and  broad ;  the  alulae  are  large,  triangular  and  at  right 
angles  to  the  fulcrum.  The  unci  are  long  and  stout,  end¬ 
ing  in  a  single,  slightly  curved  tooth,  at  the  base  of  which 
is  a  slight  enlargement,  resting  upon  the  rami  and  acting  as 
a  hinge  in  the  movements  of  the  trophi.  The  manubria  are 
stout  and  nearly  straight,  with  broad,  winglike  anterior 
expansions  for  attachment  of  the  muscles.  On  the  ventral 
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side  of  the  rami  are  two  comblike,  “ectopharyngeal”  pieces, 
which  serve  to  enlarge  the  oral  opening.  The  salivary 
glands  are  rudimentary. 

The  gastric  glands  are  very  small  and  oval.  There  is  no 
distinct  separation  between  stomach  and  intestine.  The 
ovary  and  bladder  are  normal;  4  flame  cells  are  found  on 
each  lateral  canal.  The  foot  glands  are  large  and  club- 
shaped. 

The  retrocerebral  sac  is  large;  the  ducts  are  threadlike, 
but  traceable  to  the  front  of  the  head.  The  two  eyespots 
are  on  a  level  with  the  second  pair  of  lappets. 

Total  length  450-580/*;  toes  60-80/*;  trophi  65/*. 

Dicranophorus  thysanus  is  fairly  common  in  soft,  acid 
water  ponds,  pH  —  6.  8  and  less.  We  have  collected  this 
species  in  Oneida  and  Vilas  counties,  Wisconsin;  in  Polk 
county,  Florida,  and  around  Atlantic  City,  New  Jersey. 
It  is  the  largest  species  of  the  genus  and  thus  easily  recogni¬ 
zable;  the  form  of  the  rostrum  is  unique.  Its  food  con¬ 
sists  of  Copepod  nauplii,  small  Cladocera,  Alona,  Chydorus 
etc. 

DICRANOPHORUS  ROBUSTUS  Karri aij>  and  Myers,  new  species. 

Plate  29,  figures  3,  4. 

The  body  is  elongate,  spindle-shaped  and  rather  slender, 
slightly  convex  dorsally  and  nearly  straight  ventrally.  The 
integument  is  moderately  flexible  and  the  outline  fairly  con¬ 
stant.  The  animal  is  usually  semi-opaque  with  a  distinct 
orange-brown  tint. 

The  head  is  relatively  short,  about  one  fourth  of  the 
length  of  the  body,  and  separated  from  the  abdomen  by  a 
distinct  neck.  The  corona  is  but  slightly  oblique  and  its 
length  is  but  little  in  excess  of  the  diameter  of  the  head. 
The  rostrum  is  very  small,  rounded  anteriorly  and  decurved. 
The  abdomen  is  long  and  nearly  cylindric  for  half  its  length, 
tapering  gradually  to  the  minute  fail.  The  integument  is 
divided  longitudinally  by  wide,  fairly  distinct,  lateral  sulci 
into  a  dorsal  and  a  ventral  plate,  limited  posteriorly  by  a 
well  marked  transverse  fold.  The  foot  is  very  short,  stout 
and  slightly  oblique  anteriorly.  The  toes  are  short,  about 
one  sixth  of  the  total  length,  slender,  tapering  and  bluntly 
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pointed,  usually  straight,  but  occasionally  with  a  slight 
sigmoid  curvature,  as  shown  in  the  lateral  view. 

The  trophi  are  stout  and  somewhat  elongate.  The  rami 
are  long,  nearly  parallel-sided  externally  and  straight  on 
their  inner  edges,  the  anterior  half  with  15-20  rounded, 
knoblike,  close-set  teeth,  gradually  decreasing  in  size.  The 
alulae  are  at  right  angles  to  the  fulcrum,  very  long  and 
robust.  The  fulcrum  is  about  half  as  long  as  the  rami,  the 
actual  basal  joint  being  strongly  oblique.  The  unci  are 
long  and  terminate  in  curved,  hooklike,  single  teeth.  The 
manubria  are  as  long  as  the  incus,  stout  and  slightly  curved, 
with  a  lamellar,  longitudinal,  anterior  rib.  Salivary 
glands  are  not  present. 

The  gastric  glands  are  small  and  rounded.  The  stomach 
and  intestine  are  without  distinct  separation.  The  ovary 
and  bladder  are  normal.  The  foot  glands  are  small  and 
pyriform. 

The  retrocerebral  sac  is  small  and  always  clear;  the  duct 
is  well  marked.  The  eyespots  are  fairly  close  together  at 
the  base  of  the  rostrum. 

Total  length  300-360/*;  toes  45-60/*;  trophi  40/*. 

Dicranophorus  robustus  is  widely  distributed  in  neutral 
or  slightly  acid  water  ponds ;  we  have  collected  it  in  Oneida 
and  Vilas  counties,  Wisconsin;  at  Washington,  District  of 
Columbia;  around  Atlantic  City,  New  Jersey,  and  on 
Mount  Desert  Island,  Maine.  It  is  readily  recognizable  by 
the  small,  nearly  terminal  corona,  the  toes  and  the  peculiar 
trophi. 

DICRANOPHORUS  STULTUS  Harrins  and  Myers,  new  species. 

Plate  27,  figures  4,  5. 

The  body  is  elongate,  slender,  nearly  cylindric  and  dis¬ 
tinctly  curved,  the  dorsal  side  convex  and  the  ventral  con¬ 
cave.  The  integument  is  flexible,  but  the  outline  is  fairly 
constant.  The  animal  is  always  transparent. 

The  head  is  long,  about  one  third  of  the  length  of  the 
body,  deeurved  and  separated  from  the  abdomen  by  a  well 
marked  neck.  The  corona  is  ventral  and  considerably 
shorter  than  the  head.  The  rostrum  is  fairly  short,  broad, 
rounded  anteriorly  and  strongly  deeurved.  The  abdomen 
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is  long,  cylindric  and  slightly  curved,  tapering  somewhat 
abruptly  to  the  small  tail.  The  integument  is  divided  longi¬ 
tudinally  by  narrow,  but  fairly  distinct,  lateral  sulci  into  a 
dorsal  and  a  ventral  plate,  limited  posteriorly  by  a  well 
marked  transverse  fold.  The  foot  is  large,  stout  and  ob¬ 
lique  anteriorly.  The  toes  are  long,  about  one  fourth  of  the 
total  length,  stout,  tapering,  very  slightly  recurved  at  the 
base  and  decurved  posteriorly,  terminating  in  very  dis¬ 
tinct  claws. 

The  trophi  are  elongate  and  stout.  The  rami  are  paral¬ 
lel-sided  externally,  narrow  and  triangular,  tapering  ante¬ 
riorly  to  stout,  bifid,  incurved  terminal  teeth;  the  median 
opening  is  pyriform  and  unusually  short,  with  9-10  teeth 
on  the  inner  margin,  decreasing  in  size  towards  the  ful¬ 
crum.  The  alulae  are  large,  slender,  pointed  and  recurved. 
The  fulcrum  is  about  one  third  as  long  as  the  rami.  The 
unci  are  long  and  curved,  with  one  large  ventral  tooth  and 
an  attached,  linear,  dorsal  tooth;  the  ventral  tooth  has  at 
two-thirds  length  a  slight  enlargement,  resting  on  the  rami 
and  serving  as  a  hinge.  The  manubria  are  considerably 
longer  than  the  incus,  stout,  slightly  incurved  posteriorly, 
and  have  broad,  lamellar,  anterior  expansions  for  the  at¬ 
tachment  of  the  muscles.  Salivary  glands  are  not  present. 

The  gastric  glands  are  fairly  large  and  oval.  The  stom¬ 
ach  and  intestine  are  not  distinctly  separated.  The  ovary 
and  bladder  are  normal.  The  foot  glands  are  very  small 
and  clubshaped. 

The  retrocerebral  sac  is  fairly  large  and  always  clear; 
the  duct  is  rudimentary.  No  eyespots  are  present. 

Total  length  190/z;  toes  40^;  trophi  30/x. 

Dicranophorus  stultus  was  collected  in  a  boggy  area  at 
the  head  of  the  reservoir  at  Tuckerton,  near  Atlantic  City, 
New  Jersey,  in  acid  water,  pH  ==  5.4.  It  is  readily  distin¬ 
guished  from  related  species  by  the  elongate,  slender,  de¬ 
curved  body  and  the  clawed  toes.  It  appears  to  be  inter¬ 
mediate  between  the  forcipatus  and  liitkeni  groups,  but  it 
is  probably  more  closely  related  to  the  former  than  to  the 
latter. 
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DICRANOPHORUS  PROCLESTES  Marring  and  Myers,  new  species. 

Plate  32,  figures  5,  6. 

The  body  is  elongate,  slender  and  nearly  cylindric, 
straight  ventrally  and  very  slightly  gibbous  dorsally.  The 
integument  is  very  flexible,  but  the  outline  is  fairly  con¬ 
stant.  The  animal  is  usually  almost  opaque  from  the  con¬ 
tents  of  the  stomach. 

The  head  is  short,  less  than  one  fourth  of  the  length  of 
the  body,  and  separated  from  the  abdomen  by  an  indistinct 
neck.  The  corona  is  small  and  strongly  oblique,  and  no 
rostrum  is  present.  The  abdomen  is  unusually  long,  very 
slightly  gibbous  and  tapers  gradually  to  the  small  tail ;  the 
integument  has  a  somewhat  obscure,  transverse  fold  in 
front  of  the  tail,  but  no  trace  of  longitudinal  divisions. 
The  foot  is  short  and  globose.  The  toes  are  short,  less  than 
one  sixth  of  the  total  length,  blade-shaped  and  acutely 
pointed,  very  slightly  recurved  at  the  tips. 

The  trophi  are  small  and  slender.  The  rami  are  broadly 
lyrate  and  terminate  in  single,  pointed,  curved  teeth;  no 
alulae  are  present.  The  inner  margins  are  armed  with 
numerous,  very  close-set,  fine  teeth,  having  the  appearance 
of  striated  lamellae.  The  fulcrum  is  long,  about  two  thirds 
of  the  length  of  the  rami.  The  unci  are  very  long  and  slen¬ 
der,  with  a  single,  slightly  curved  terminal  tooth,  at  the  base 
of  which  there  is  a  slight,  knoblike  enlargment,  resting  on 
the  rami  and  serving  as  a  pivot.  The  manubria  are  as 
long  as  the  incus,  nearly  straight  and  much  enlarged  ante¬ 
riorly.  Salivary  glands  are  not  present. 

The  gastric  glands  are  rounded  and  very  small.  There 
is  no  distinct  separation  between  the  stomach  and  intestine. 
The  ovary  and  bladder  are  normal.  The  foot  glands  are 
rather  small  and  pyriform. 

The  retrocerebral  sac  is  small  and  the  ducts  rudimentary. 
The  eyespots  are  round,  very  large,  closely  approximated 
and  frontal. 

Total  length  225/X-245/*;  toes  30^-35/i,;  trophi  27 /x. 

Dicranophorus  proclestes  is  widely  distributed,  but  only 
in  small  numbers.  We  have  found  it  in  Oneida  and  Vilas 
counties,  Wisconsin,  around  Atlantic  City,  New  Jersey,  on 
Mount  Desert  Island,  Maine  and  at  Hyattsville,  near  Wash- 
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ington,  District  of  Columbia;  it  seems  to  occur  only  in 
acid  water,  pH  =  6,8  and  less.  It  is  readily  recognized 
by  the  large,  close-set  eyespots,  small  head,  elongate  body 
and  the  toes  and  trophi. 

DICRANOPHORUS  ART  AMU  S  Harrlng  and  Myers,  new  species. 

Plate  28,  figures  3-9. 

The  body  is  rather  short,  spindle-shaped  and  fairly  stout ; 
the  ventral  side  is  straight  and  the  dorsal  arched.  The 
integument  is  relatively  firm  and  the  outline  nearly  con¬ 
stant.  The  animal  is  colorless  except  for  the  contents  of 
the  stomach. 

The  head  is  long  and  separated  from  the  abdomen  by  a 
distinct  neck.  The  corona  is  very  nearly  ventral  and  longer 
than  usual.  The  rostrum  is  not  very  large,  rounded  and 
strongly  decurved.  The  abdomen  is  short  and  nearly 
parallel-sided;  there  are  traces  of  a  division  of  the  integu¬ 
ment  into  a  dorsal  and  a  ventral  plate,  separated  by  a  wide 
lateral  cleft;  the  posterior  transverse  fold  limiting  this 
rudimentary  lorica  is  well  marked.  The  body  tapers  slight¬ 
ly  to  the  inconspicuous  tail;  the  foot  is  short  and  stout. 
The  toes  are  long  and  stout,  especially  at  the  base,  and 
end  in  rather  blunt  tips;  occasionally  a  faint  transverse 
septum  near  the  tip  produces  the  semblance  of  a  claw. 
Specimens  from  different  localities  vary  somewhat  in  the 
form  and  length  of  the  toes;  figure  6  is  from  Starvation 
Lake,  Oneida  county,  Wisconsin  (body  225 /a;  toes  66/0  ; 
figure  7  is  from  Lenape  Lake,  Atlantic  county,  New  Jersey 
(body  210/a;  toes  70/a)  ;  figure  8  is  from  Ocean ville,  At¬ 
lantic  county,  New  Jersey  (body  200/a;  toes  60/a)  ;  figure  9 
is  from  Witch  Hole,  Mount  Desert  Island,  Maine  (body 
225/a;  toes  72/a).  Figure  3  is  drawn  from  material  collected 
at  Eagle  River,  Vilas  county,  Wisconsin ;  the  clawlike 
termination  of  the  toes  is  found  only  in  this  form  (body 
210/a;  toes  75/a).  Between  the  toes  is  a  very  small  papilla, 
as  shown  in  figure  5,  and  in  the  foot  there  is  a  small,  round¬ 
ed  vacuole,  lying  above  and  between  the  foot  glands;  the 
true  nature  of  this  vacuole  is  not  known,  but  it  is  always 
present  and  is  characteristic  of  this  species. 

The  trophi  are  broad  and  robust.  The  rami  are  large 
and  terminate  in  a  powerful,  strongly  incurved  tooth ;  the 
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alulae  are  triangular  and  unusually  large.  The  median 
opening  is  large  and  pyriform ;  on  the  left  inner  margin  are 
two  large  shearing  teeth,  followed  by  many  excessively 
fine  teeth,  united  into  a  blade;  the  dentition  of  the  right 
margin  differs  in  having  only  a  single  large  tooth.  The 
fulcrum  is  somewhat  shorter  than  the  rami  and  tapers 
towards  the  posterior  end.  Each  uncus  has  a  single,  large, 
long,  curved  tooth,  with  a  projecting  boss  near  the  middle 
resting  on  the  external  angles  of  the  rami.  The  manubria 
are  slightly  longer  than  the  incus  and  have  large,  blade¬ 
like  projections  for  the  attachment  of  the  adductor  mus¬ 
cles.  The  salivary  glands  are  large. 

The  gastric  glands  are  small  and  near  the  dorsal  side. 
There  is  no  distinct  separation  between  stomach  and  in¬ 
testine.  The  ovary  and  bladder  are  normal.  The  foot 
glands  are  small  and  elongate  pyriform. 

The  retrocerebral  sac  is  small  and  at  the  posterior  end 
of  the  ganglion.  The  eyespots  are  small  and  frontal,  at 
the  base  of  the  rostrum;  immediately  below  and  slightly 
inside  of  them  are  two  short  bundles  of  straight  setae. 

Total  length  200-225 /*;  toes  60-75/*;  trophi  30/*. 

Dicranophorus  artamus  is  widely  distributed  and  abun¬ 
dant  among  weeds  in  soft,  acid  water  ponds,  pH  =  7.0  and 
less.  We  have  collected  it  in  Vilas  and  Oneida  counties, 
Wisconsin;  around  Atlantic  City,  New  Jersey;  on  Mount 
Desert  Island,  Maine  and  at  Los  Angeles,  California.  The 
characteristic  vacuole  in  the  foot  joint  is  sufficient  to  dis¬ 
tinguish  this  from  all  other  species  of  the  genus. 

DICRANOPHORUS  PONERUS  Harrluj*  and  Myers,  new  species. 

Plate  28,  figures  1,  2. 

The  body  is  fairly  short,  fusiform  and  slightly  gibbous 
dorsally;  the  ventral  side  is  nearly  straight.  The  integu¬ 
ment  is  flexible  and  there  is  no  indication  of  a  division  into 
plates;  the  animal  is  transparent. 

The  head  is  long,  about  one  third  of  the  length  of  the 
body,  and  separated  from  the  abdomen  by  a  distinct  neck. 
The  corona  is  virtually  ventral  and  almost  as  long  as  the 
head.  The  rostrum  is  small,  rounded  and  decurved.  The 
abdomen  is  rather  short  and  slightly  convex  dorsally;  the 
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only  indication  of  a  stiffening  of  the  integument  is  an  ob¬ 
scure  posterior  transverse  fold.  The  body  tapers  gradually 
to  the  very  small  tail;  the  foot  joint  is  short  and  stout. 
The  toes  are  slightly  decurved,  rather  short  and  slender, 
somewhat  stouter  at  the  base,  and  the  tips  rounded. 

The  trophi  are  large  and  robust.  The  terminal  tooth 
of  the  rami  is  very  large  and  powerful;  the  alulae  are 
prominent.  On  the  inner  margin  of  the  lyrate  central 
opening  are  two  large  shearing  teeth  on  each  side,  followed 
on  the  left  side  by  five  and  on  the  right  by  four  slender, 
closely  spaced,  comblike  teeth.  The  fulcrum  is  somewhat 
shorter  than  the  rami.  Each  uncus  has  a  single,  large,  long, 
curved  tooth  with  a  projection  near  the  middle,  where  it 
pivots  on  the  rami.  The  manubria  are  slightly  shorter 
than  the  incus  and  have  large,  winglike  extensions  for  the 
attachment  of  the  adductor  muscles.  There  are  no  saliv¬ 
ary  glands. 

The  gastric  glands  are  small  and  near  the  dorsal  side. 
There  is  no  distinct  separation  between  stomach  and  in¬ 
testine.  The  ovary  and  bladder  are  normal.  The  foot 
glands  are  very  small  and  pyriform. 

The  retrocerebral  sac  is  small  and  at  the  end  of  the 
ganglion;  the  duct  is  very  evident.  The  eyespots  are  very 
small  and  frontal,  at  the  base  of  the  rostrum. 

Total  length  24%;  toes  40/x;  trophi  30/x. 

Dicranophorus  ponerus  is  apparently  rare.  The  mate¬ 
rial  upon  which  this  description  is  based  was  collected  at 
the  Fish  Hatchery,  near  Madison,  Wisconsin;  it  has  not 
been  found  elsewhere.  It  is  closely  related  to  D.  artamus , 
from  which  it  differs  in  the  absence  of  the  foot  vacuole, 
the  shorter  and  more  slender  toes,  and  in  the  dentition  of 
the  inner  margins  of  the  rami. 

DICRANOPHORUS  EDESTES  Harrlng  and  Myers,  new  species. 

Plate  28,  figures  10,  11. 

The  body  is  relatively  short,  fairly  stout  and  gibbous 
dorsally;  the  integument  is  leathery  and  the  outline  nearly 
constant.  The  animal  is  transparent. 

The  head  is  long  and  separated  from  the  abdomen  by  an 
inconspicuous  neck.  The  corona  is  nearly  ventral  and  un~ 
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usually  long.  The  rostrum  is  moderately  large,  rounded 
and  slightly  decurved.  The  abdomen  is  short  and  gib¬ 
bous  dorsaily ;  the  division  of  the  integument  into  a  dorsal 
and  ventral  plate,  separated  by  a  wide  lateral  cleft,  is 
fairly  distinct.  The  body  tapers  rapidly  to  the  very  small 
tail ;  the  foot  is  short  and  stout.  The  toes  are  short,  rather 
slender,  slightly  tapering  and  bluntly  pointed;  their  length 
is  about  one  fifth  of  the  total  length. 

The  trophi  are  somewhat  elongate  and  stout.  The  rami 
are  broad  at  the  base,  nearly  parallel-sided  and  terminate 
in  two  large,  incurved  teeth;  the  alulae  are  triangular  and 
not  very  large.  The  median  opening  is  rather  small  and 
pyriform;  on  the  left  inner  margin  are  two  large  shearing 
teeth,  the  second  twice  as  long  as  the  first,  followed  by 
many  fine  teeth,  and  one  large  posterior  tooth;  the  denti¬ 
tion  of  the  right  margin  is  similar  except  for  an  additional 
short,  anterior  tooth.  The  shearing  teeth  are  united  by  a 
membranous  plate,  continued  beyond  the  posterior  teeth. 
The  fulcrum  is  short  and  stout.  Each  uncus  has  a  single 
large,  curved  tooth  with  a  knoblike  enlargement  near  the 
middle  and  rests  between  the  terminal  teeth  of  the  rami. 
The  manubria  are  long  and  robust.  No  salivary  glands 
are  present. 

The  gastric  glands  are  small  and  near  the  dorsal  side. 
The  stomach,  ovary  and  bladder  are  normal.  The  foot 
glands  are  small  and  pyriform. 

The  retrocerebral  sac  is  small  and  at  the  posterior  end 
of  the  ganglion.  No  eyespots  are  present. 

Total  length  205 /* ;  toes  40/* ;  trophi  45/*. 

Dicranophorus  edestes  is  not  common,  but  where  it  does 
occur,  it  is  fairly  numerous.  We  have  found  it  at  Wash¬ 
ington,  District  of  Columbia,  around  Atlantic  City,  New 
Jersey  and  on  Mount  Desert  Island,  Maine.  It  is  one  of 
the  few  blind  species  of  the  genus  and  the  only  one  in  this 
group. 

DICRANOPHORUS  LUTKENI  (Bergendal) 

Plate  29,  figures  1-2. 

Arthroglena  liitkeni  Bergendal,  Acta  Univ.  Lundensis,  vol.  28,  1892, 
sect.  2,  No.  4,  p.  96,  pis.  5,  6,  fig.  30. — Stenroos,  Acta  Soc.  Fauna 
et  Flora  Fennica,  vol.  17,  No.  1,  1898,  p.  138,  pi.  2,  fig.  16. — 
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Voigt,  Forschungsber.  Biol  Stat.  Plon,  vol.  11,  1904,  p.  49,  pi.  3, 
figs.  23-25;  Siisswasserfauna  Deutschlands,  pt.  14,  1912,  p.  Ill, 
fig.  209.-— Murray,  Bathym.  Surv.  Scottish  Lochs,  vol.  1,  1910, 
pp.  300,  322. — Lucks,  Rotatorienfauna  Westpreussens,  1912,  p. 
57. — Jakubski,  Rozpr.  Wiad.  Muz.  Dzieduszyckich,  vol.  1,  1914,  p. 
20;  Kosmos  (Lwow),  vol.  43,  1918,  p.  25. — Montet,  Rev.  Suisse 
Zool.,  vol.  23,  1915,  p.  329,  pi.  13,  fig.  35. — Oparina,  Izv.  Biol. 
Nauchno-Issl.  Inst.  Permsk.  Univ.,  vol.  1,  1923,  p.  170.— 
Steinecke,  Schrift.  Phys. — Okon.  Ges.  Konigsberg  i.  Pr.,  vol.  64, 
1924,  p.  37. — Zavadovski,  Trudy  Lab.  Eksper.  Biol.  Moskovsk. 
Zooparka,  vol.  2,  1926,  p.  281,  fig.  24. 

Diglena  dromius  Glasscott,  Sci.  Proc.  Royal  Dublin  Soc.,  new  ser., 
vol.  8,  1893,  p.  84,  pi.  7,  fig.  4. — Bilfinger,  Jahresh.  Naturk. 
Wiirttemberg,  vol.  50,  1894,  p.  47,  pi.  2,  figs.  5,  6. — Murray,  Ann. 
Scottish  Nat.  Hist.,  1906,  p.  8§;  Bathym.  Surv.  Scottish  Lochs, 
vol.  1,  1910,  p.  322. — Schlenker,  Mitt.  Geol.  Abt.  Wurttemberg. 
Stat.  Landesamt,  No.  5,  1908,  p.  247. 

Diglena  lutkeni  Weber  and  Montet,  Cat.  Invert.  Suisse,  pt.  11, 
1918,  p.  131. — Von  Hofsten,  Naturw.  Unters.  Sarekgeb.,  vol. 
4,  1923,  p.  844,  fig.  3. 

Dicranophorus  lutkeni  Harring  and  Myers,  Trans.  Wisconsin 
Acad.  Sci.,  vol.  20,  1922,  p.  555. 

The  body  is  elongate,  slender  and  slightly  gibbous  poste¬ 
riorly  ;  the  ventral  surface  is  straight.  The  integument  is 
fairly  rigid  and  the  outline  quite  constant.  The  animal  is 
only  partially  transparent  on  acount  of  accumulated  food 
material  in  the  stomach  and  intestine. 

The  head  is  long,  about  two  fifths  of  the  length  of  the 
body,  and  separated  from  the  abdomen  by  a  very  distinct 
neck.  The  corona  is  ventral  and  but  little  shorter  than  the 
head.  The  rostrum  is  fairly  large,  rounded  anteriorly  and 
decurved.  The  abdomen  is  elongate  and  nearly  parallel¬ 
sided  for  three  fourths  of  its  length,  tapering  rapidly  to  the 
very  small  tail.  The  division  of  the  integument  into  a  dor¬ 
sal  and  ventral  plate,  bounded  posteriorly  by  a  transverse 
fold,  is  fairly  distinct.  The  foot  is  moderately  large  and 
oblique  anteriorly.  The  toes  are  long,  about  one  fourth  of 
the  total  length,  straight,  broad  at  the  base,  tapering  rapidly 
for  about  half  their  length,  continuing  as  cylindric  rods  and 
terminating  in  long,  slender,  slightly  blunted  claws,  which 
are  hinged  to  the  toes  and  movable,  when  the  animal  is 
fastened  by  extruded  mucus,  but  not  voluntarily. 

The  trophi  are  large  and  robust.  The  rami  are  parallel¬ 
sided  and  very  broad  at  the  base,  terminating  in  two  stout, 
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curved  anterior  teeth  and  armed  on  their  inner  margins 
with  five  prominent  shearing  teeth  and  a  low,  very  thin, 
lamellar  rib,  extending  nearly  full  length  of  the  ramus  to 
the  base  of  the  anterior  teeth.  The  alulae  are  large  and  de- 
curved;  the  fulcrum  is  about  one  third  as  long  as  the  rami. 
The  unci  are  single-toothed  and  very  stout;  near  mid-length 
is  a  slight,  knoblike  enlargement,  resting  on  the  rami  and 
serving  as  a  pivot.  The  manubria  are  longer  than  the 
incus,  stout,  slightly  curved  and  broadly  expanded  ante¬ 
riorly  for  attachment  of  the  muscles ;  the  posterior  ends  are 
knobbed.  The  salivary  glands  are  very  evident. 

The  gastric  glands  are  small  and  elongate  oval.  There 
is  no  distinct  separation  between  stomach  and  intestine. 
The  ovary  and  bladder  are  normal.  The  foot  glands  are 
small  and  pyriform. 

The  retrocerebral  sac  is  fairly  large  and  the  ducts  easily 
traced  to  the  front,  where  they  terminate  under  the  rostrum, 
either  through,  or  at  the  base  of  two  minute,  but  distinct, 
slender,  tubular  pegs.  No  eyespots  are  present. 

Total  length  180-210^;  toes  35-45/*;  toes  30/*. 

Dicranophorus  liltkeni  is  common  everywhere  in  wet 
sphagnum.  As  it  is  the  only  jointed-toed  species  that  is 
at  all  common,  there  is  but  little  difficulty  in  identifying  it ; 
the  two  rostral  pegs  are  unique  and  sufficient  to  distinguish 
it  from  all  other  species  of  the  genus. 

DICRANOPHORUS  SEMNUS  Barring-  and  Myers,  new  species. 

Plate  29,  figures  5,  6. 

The  body  is  elongate,  moderately  slender  and  slightly 
gibbous  posteriorly;  the  ventral  surface  is  straight.  The 
integument  is  fairly  rigid  and  the  outline  reasonably  con¬ 
stant.  The  animal  is  transparent. 

The  head  is  fairly  long,  about  one  third  of  the  length  of 
the  body,  and  separated  from  the  abdomen  by  a  well  marked 
neck.  The  corona  is  ventral  and  nearly  as  long  as  the  head. 
The  rostrum  is  fairly  large,  rounded  anteriorly  and  de- 
cur  ved.  The  abdomen  is  elongate  and  nearly  parallel¬ 
sided  for  two  thirds  of  its  length,  tapering  rapidly  to  the 
minute  tail.  The  integument  is  divided  into  a  dorsal  and 
a  ventral  plate  by  longitudinal  and  transverse  folds.  The 
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foot  is  small  and  oblique  anteriorly.  The  toes  are  long, 
about  one  third  of  the  total  length,  broad  at  the  base,  taper¬ 
ing  rapidly  for  about  one  third  of  their  length,  continuing 
as  nearly  cylindrical,  very  slightly  decurved  rods,  to  a  long, 
immobile,  bluntly  pointed  claw. 

The  trophi  are  large  and  robust.  The  rami  are  parallel¬ 
sided  and  very  broad  at  the  base,  terminating  in  single, 
very  stout,  curved  teeth ;  on  the  inner  margin  are  five  large, 
triangular,  slightly  curved  secondary  teeth,  decreasing  in 
size  towards  the  posterior  end  of  the  rami.  The  fulcrum 
is  as  long  as  the  rami ;  the  alulae  are  large,  triangular  and 
decurved.  The  unci  are  long  and  stout,  ending  in  a  large, 
curved  tooth,  at  the  base  of  which  there  is  a  knoblike  en¬ 
largement,  resting  upon  the  rami  and  serving  as  a  pivot. 
The  manubria  are  a  little  shorter  than  the  incus,  very  stout, 
with  a  slight,  sigmoid  curvature  and  broadly  expanded 
anteriorly  for  the  attachment  of  the  muscles,  knobbed  and 
sharply  curved  posteriorly.  No  salivary  glands  are  present. 

The  gastric  glands  are  small  and  oval.  There  is  no  dis¬ 
tinct  separation  between  the  stomach  and  intestine.  The 
ovary  and  bladder  are  normal.  The  foot  glands  are  very 
small  and  pyriform. 

The  retrocerebral  sac  is  long  and  the  ducts  rudimentary. 
At  the  base  of  the  rostrum  are  two  very  small  eyespots. 

Total  length  250/*;  toes  75/*;  trophi  35 y. 

Dicranophorus  semnus  was  found  in  Lower  Breakneck 
pond,  Mount  Desert  Island,  Maine,  in  acid  water,  pH=6.4; 
no  other  location  is  known  for  it.  Although  obviously  re¬ 
lated  to,  and  having  a  decided  superficial  resemblance  to 
D .  liitkeni,  there  is  no  difficulty  in  separating  them;  this 
species  has  eyespots  and  liitkeni  none;  it  is  without  the 
peculiar  rostral  pegs  and  the  claws  are  not  mobile. 

DICRANOPHORUS  ALCIMUS  Harring  and  Myers,  new  species. 

Plate  30,  figures  1-3. 

The  body  is  tout  and  spindle-shaped,  largest  at  mid¬ 
length  and  tapering  gradually  to  the  toes;  the  ventral  side 
is  nearly  straight.  The  integument  is  fairly  rigid  and  the 
outline  not  especially  variable.  The  animal  is  always  clear ; 
even  the  stomach  is  colorless. 
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The  head  is  large  and  roughly  triangular ;  it  is  separated 
from  the  abdomen  by  a  well  marked  neck.  The  corona  is 
nearly  ventral  and  somewhat  longer  than  usual,  nearly  one 
third  of  the  length  of  the  body.  The  rostrum  is  large,  de- 
curved  and  squarely  truncate  anteriorly ;  it  is  provided  with 
lateral,  fingerlike  processes,  similar  to  these  appendages 
in  related  species.  The  abdomen  is  short  and  tapers  very 
slightly  towards  the  posterior  end ;  the  margins  of  a  dorsal 
and  a  ventral  plate,  separated  by  a  wide  cleft,  are  well 
marked,  as  is  also  the  posterior  limit  of  this  pseudolorica. 
The  body  tapers  gradually  to  the  small  tail ;  the  foot  is  long, 
stout  and  conical.  The  toes  are  very  long,  about  one  third 
of  the  total  length,  stout  at  the  base,  tapering  gradually  to 
very  distinct,  blunt  claws,  and  strongly  decurved. 

The  trophi  are  very  large  and  highly  specialized.  The 
rami  are  very  stout,  especially  at  the  base,  and  have  knob¬ 
like  enlargements  at  the  tips,  each  with  three  terminal 
teeth,  interlocking,  as  shown  in  figure  3.  The  central  open¬ 
ing  is  broadly  oval  and  unusually  large ;  the  right  ramus  has 
two  small  conical  shearing  teeth  on  a  knoblike  enlargement, 
and  the  left  ramus  has  four  slender,  close-set,  comb-like 
teeth  on  the  inner  margin.  The  fulcrum  is  short  and  stout 
and  the  alulae  small  and  triangular.  The  unci  are  simple, 
with  a  knoblike  enlargement,  armed  with  a  large  terminal 
tooth;  near  midlength  are  slight  lateral  expansions,  pivot¬ 
ing  on  the  ends  of  projecting  ledges  on  the  rami.  The 
manubria  are  stout,  as  long  as  the  incus,  curved  and  enlarg¬ 
ed  anteriorly  for  the  attachment  of  the  adductor  muscles. 
There  are  no  salivary  glands. 

The  gastric  glands  are  large.  The  stomach  and  intestine 
are  continuous,  without  any  constriction.  The  ovary  and 
bladder  are  normal.  The  foot  glands  are  fairly  large  and 
clubshaped. 

No  retrocerebral  sac  is  present.  The  eyespots  are  small 
and  wide  apart  at  the  base  of  the  rostrum. 

Total  length  425/*;  toes  105/*;  trophi  55/*. 

Dicranophorus  alcimus  was  collected  at  Manset  and  in 
Round  Pond,  on  Mount  Desert  Island,  Maine ;  both  are  soft, 
acid  water  ponds,  pH~=6.0  6.2.  It  is  readily  determined 
by  its  large  size,  pegged  rostrum,  long,  clawed  toes  and  by 
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the  very  peculiar  trophi,  which,  if  only  the  incus  were  avail¬ 
able,  might  be  supposed  to  belong  to  an  Asplanchna. 

DICRANOPHORUS  ASPONDUS  Harring  and  Myers,  new  species. 

Plate  31,  figures  1-3. 

The  body  is  elongate,  slender  and  nearly  parallel-sided; 
the  ventral  surface  is  straight.  The  integument  is  mode¬ 
rately  flexible  and  the  outline  somewhat  variable.  The 
animal  is  always  hyaline. 

The  head  is  long  and  separated  from  the  abdomen  by  an 
inconspicuous  neck.  The  corona  is  ventral  and  about  two 
fifths  of  the  length  of  the  body.  The  rostrum  is  fairly  long 
and  narrow,  strongly  decurved,  squarely  truncate  ante¬ 
riorly  and  provided  with  very  long,  lateral,  fingerlike  pro¬ 
cesses,  as  shown  in  figure  2.  The  abdomen  is  short  and 
prismatic;  the  only  trace  of  a  lorica  is  a  faint  posterior 
border.  The  body  tapers  rapidly  to  the  very  small  tail; 
the  foot  is  short  and  fairly  stout.  The  toes  are  nearly 
half  as  long  as  the  body,  slender,  very  slightly  decurved 
and  tapering  gradually  to  a  slight  enlargement  at  the  base 
of  the  long,  slender,  blunt  claws. 

The  trophi  are  large  and  robust.  The  rami  are  elongate, 
stout  and  nearly  parallel-sided,  terminating  in  simple,  very 
strong,  incurved  points;  the  alulae  are  fairly  large  and 
triangular.  The  median  opening  is  pyriform  and  rather 
narrow;  on  the  inner  margin  there  is  on  each  side  a  long 
shearing  tooth.  The  fulcrum  is  about  half  the  length  of 
the  rami.  The  unci  are  fairly  stout,  simple  and  curved, 
with  a  slight  knoblike  enlargement  in  the  middle  resting 
on  the  rami  and  serving  as  a  fulcrum.  The  manubria  are 
long  and  slightly  curved,  with  a  prominent  anterior  en¬ 
largement  for  the  attachment  of  the  adductor  muscles.  Two 
vacuolate  salivary  glands  are  present. 

The  gastric  glands  are  small  and  near  the  dorsal  side. 
The  stomach  and  intestine  are  without  any  distinct  sep¬ 
aration.  The  ovary  and  bladder  are  normal.  The  foot 
glands  are  small  and  pyriform. 

The  retrocerebral  sac  is  small  and  at  the  posterior  end 
of  the  ganglion;  the  ducts  are  traceable  to  the  end  of  the 
rostrum.  The  eyespots  are  very  small  and  wide  apart. 

Total  length  190/*;  toes  60/*;  trophi  35/*. 
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Dicranophorus  aspondus  was  collected  in  weedy  areas 
of  Lake  Wood,  Mount  Desert  Island,  Maine,  a  soft,  acid 
water  lake,  pH  =  6.4.  It  is  readily  recognized  by  the 
long  rostral  pegs,  longer  than  in  any  other  species  of  the 
genus  and  nearly  equalling  the  width  of  the  head,  as  well 
as  by  the  very  long,  clawed  toes.  Its  nearest  relative  is 
probably  D.  capucinus. 

DICRANOPHORUS  CAPUCINUS  Harrlngr  and  Myers,  new  species. 

Plate  31,  figures  4-6. 

The  body  is  slender  and  slightly  gibbous;  the  ventral 
side  is  very  slightly  concave.  The  integument  is  quite 
flexible,  but  the  general  outline  fairly  constant.  The  ani¬ 
mal  is  nearly  always  perfectly  transparent. 

The  head  is  unusually  long  and  separated  from  the  abdo¬ 
men  by  an  inconspicuous  neck.  The  corona  is  virtually 
ventral  and  about  two  fifths  of  the  length  of  the  body. 
The  rostrum  is  long  and  narrow,  strongly  decurved, 
squarely  truncate  anteriorly  and  provided  with  long,  lateral, 
fingerlike  processes,  as  shown  in  figure  5.  The  abdomen  is 
rather  short  and  slightly  curved;  the  margins  of  a  dorsal 
and  a  ventral  plate,  separated  by  a  wide  lateral  cleft,  are 
barely  traceable;  this  applies  also  to  the  posterior  edge  of 
the  rudimentary  lorica.  The  body  tapers  slightly  to  the 
very  small  tail;  the  foot  is  short  and  moderately  stout. 
The  toes  are  long,  about  one  third  of  the  length  of  the  body, 
straight,  stout  at  the  base  and  gradually  tapering  to  a 
very  distinct,  blunt  claw;  there  is  a  slight  enlargement  of 
the  toe  at  the  base  of  the  claw. 

The  trophi  are  fairly  large,  but  very  slender.  The  rami 
are  elongate  and  terminate  in  simple,  incurved  points;  the 
alulae  are  small  and  triangular.  The  median  opening  is 
large  and  pyriform;  on  the  left  inner  margin  are  six  or 
seven  minute,  close-set  shearing  teeth;  the  right  inner 
margin  has  a  single,  large  shearing  tooth.  The  fulcrum  is 
about  two  thirds  as  long  as  the  rami.  The  unci  are  simple, 
fairly  long  and  slender,  with  a  slight  enlargement  resting 
on  the  rami  and  serving  as  a  fulcrum ;  the  manubria  are 
somewhat  shorter  than  the  incus,  slender  and  slightly 
curved.  Salivary  glands  are  not  present. 

The  gastric  glands  are  very  small  and  easily  overlooked. 
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The  stomach  and  intestine  are  continuous,  without  any 
constriction.  The  ovary  and  the  small  bladder  are  normal. 
The  foot  glands  are  pyriform  and  rather  small. 

The  retrocerebral  sac  is  small  and  at  the  posterior  end 
of  the  ganglion;  the  ducts  are  quite  prominent.  The  eye- 
spots  are  very  small  and  at  the  base  of  the  rostrum. 

Total  length  210-235/*;  toes  50-55/*.;  trophi  35/*. 

Dicranophorus  capucinus  is  widely  distributed  among 
weeds  in  soft,  acid  water  ponds,  pH  =  7.0  and  less,  but  it 
never  occurs  in  large  numbers.  We  have  collected  it  in 
Oneida  and  Vilas  counties,  Wisconsin,  around  Atlantic 
City,  New  Jersey,  and  on  Mount  Desert  Island,  Maine.  Its 
most  distinguishing  characteristic  is  the  straight,  stout, 
clawed  toes  and  the  pegged  rostrum. 

DICRANOPHORUS  IIAUERI  Harring-  and  Myers,  new  species  1 
Plate  30,  figures  4,  5. 

The  body  is  fairly  stout,  slightly  gibbous  dorsally  and 
flat  ventrally.  The  integument  is  moderately  rigid  and 
the  outline  reasonably  constant.  The  animal  is  semitrans¬ 
parent. 

The  head  is  long,  about  two  fifths  of  the  length  of  the 
body,  and  separated  from  the  abdomen  by  a  distinct  neck. 
The  corona  is  nearly  ventral  and  about  one  third  of  the 
length  of  the  body.  The  rostrum  is  small,  rounded  and  de- 
curved.  The  abdomen  is  moderately  long  and  very  slight¬ 
ly  gibbous  posteriorly;  the  division  of  the  integument  into 
a  dorsal  and  a  ventral  plate,  separated  by  a  wide  lateral 
sulcus,  is  fairly  distinct.  The  body  tapers  rapidly  to  the 
small  tail;  the  foot  is  short  and  stout,  the  anterior  border 
strongly  oblique.  The  toes  are  rather  short,  about  one 
fourth  of  the  length  of  the  body,  tapering  and  very  slight¬ 
ly  decurved,  ending  in  stout,  blunt  claws. 

The  trophi  are  elongate  and  stout.  The  rami  are  nearly 
parallel-sided  and  terminate  in  double,  interlocking  and 
asymmetric  teeth,  short  on  the  left  and  long  on  the  right 
ramus.  The  median  opening  is  rather  small  and  pyriform ; 
the  right  inner  margin  has  a  single,  conical  shearing  tooth, 
the  left  two,  slightly  smaller  teeth.  The  alulae  are  rather 
small  and  acutely  triangular;  the  fulcrum  is  stout  and 
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about  half  as  long  as  the  rami.  The  unci  are  long,  simple, 
fairly  stout  and  somewhat  curved;  a  knoblike  enlargement 
rests  on  the  ramus  and  serves  as  a  pivot  in  the  opening  and 
closing  movement.  The  manubria  are  stout  and  straight, 
nearly  as  long  as  the  incus  and  enlarged  anteriorly  for  the 
attachment  of  the  adductor  muscles.  No  salivary  glands 
are  present. 

The  gastric  glands  are  small  and  near  the  dorsal  side. 
The  stomach,  ovary  and  bladder  are  normal.  The  foot 
glands  are  rather  small  and  clubshaped. 

The  retrocerebral  sac  is  small  and  at  the  end  of  the 
ganglion.  The  eyespots  are  small,  fairly  wide  apart  and 
at  the  base  of  the  rostrum. 

Total  length  330^;  toes  70/*;  trophi  50/x. 

We  are  indebted  to  Herr  J.  Hauer,  of  Obereschach, 
Baden,  for  the  material  from  which  this  description  is 
taken,  and  we  take  pleasure  in  naming  it  for  him.  The 
collections  were  made  in  the  Schwarzwald ;  we  have  recently 
received  a  sketch  of  this  species  from  Dr.  Fadeev,  of  Khar¬ 
kov,  Russia.  Dicranophorus  haueri  has  a  superficial  re¬ 
semblance  to  the  forcipatus  group,  but  is  readily  distin¬ 
guished  by  the  clawed  toes  and  by  the  trophi. 

DICRANOPHORUS  SAEVUS  Harring  and  Myers,  new  species. 

Plate  31,  figures  7-9. 

The  body  is  moderately  elongate,  spindle-shaped  and 
rather  slender,  convex  dorsally  and  nearly  straight  ven- 
trally.  The  integument  is  leathery  and  the  outline  fairly 
constant.  The  animal  is  usually  transparent. 

The  head  is  long,  about  two  fifths  of  the  length  of  the 
body,  slightly  decurved  and  separated  from  the  abdomen 
by  a  well  marked  neck.  The  corona  is  ventral,  very  little 
shorter  than  the  head  and  has  prominent,  lateral,  auricle¬ 
like  tufts  of  long  cilia.  The  rostrum  is  long,  broad  and 
strongly  decurved;  at  its  base  are  two  prominent,  rounded 
lappets,  as  shown  in  figure  8.  The  abdomen  is  relatively 
short  and  tapers  posteriorly  to  the  minute  tail.  The  in¬ 
tegument  is  divided  by  very  wide  lateral  sulci  into  a  dorsal 
and  ventral  plate,  limited  posteriorly  by  a  well  marked, 
oblique  transverse  fold.  The  foot  is  large,  stout,  conical 
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and  oblique  anteriorly.  The  toes  are  very  long,  more  than 
one  fourth  of  the  total  length,  stout  at  the  base,  tapering 
rapidly  for  one  third  of  their  length  and  very  gradually 
posteriorly,  faintly  decurved  and  terminating  in  a  well 
marked,  blunt  claw. 

The  trophi  are  very  large  and  robust.  The  rami  are 
slightly  lyrate,  broad  at  the  base,  elongate  triangular  and 
nearly  parallel-sided  externally  and  terminating  in  two 
large,  stout,  slightly  curved  and  acutely  pointed  teeth;  the 
median  opening  is  elongate  pyriform  and  on  the  inner  mar¬ 
gin  of  the  left  ramus  are  two  large,  conical  teeth,  close  to¬ 
gether;  opposing  these  is  a  single,  slightly  larger  tooth  on 
the  right  ramus.  The  fulcrum  is  short  and  broad,  about 
one  third  as  long  as  the  rami.  The  alulae  are  large,  trian¬ 
gular,  pointed  and  slightly  decurved.  The  unci  are  long 
and  very  stout,  ending  in  a  single,  pointed  and  slightly 
curved  tooth  at  the  base  of  which  is  a  slight  enlargement, 
resting  on  the  rami  and  serving  as  a  hinge  in  the  move¬ 
ments  of  the  trophi.  The  manubria  are  stout,  as  long  as 
the  incus,  slightly  curved,  broadly  expanded  anteriorly  and 
knobbed  posteriorly.  Salivary  glands  are  not  present. 

The  gastric  glands  are  small  and  oval.  Stomach  and  in¬ 
testine  are  not  distinctly  separated.  The  ovary  and  blad¬ 
der  are  normal.  The  foot  glands  are  large  and  pyriform. 

The  retrocerebral  sac  is  large  and  at  the  posterior  end  of 
the  ganglion;  the  ducts  are  rudimentary.  At  the  base  of 
the  rostrum  are  two  fairly  large  eyespots. 

Total  length  330 /*;  toes  90^;  trophi  50/x. 

Dicranophorus  saevus  was  collected  in  sphagnum  grow¬ 
ing  on  the  bottom  of  a  large  pond  at  Batsto,  New  Jersey;  the 
water  is  acid,  pH  =  6.6.  It  is  one  of  the  largest  species  of 
the  genus,  and  is  readily  recognized  by  the  long,  clawed  toes 
and  the  large,  frontal  lappets  at  the  base  of  the  rostrum. 

DICRANOPHORUS  CORYSTIS  Harring  and  Myers. 

Plate  33,  figures  1-3. 

Arthroglena  rostrata  Von  Hofsten,  Arkiv  Zool.,  vol.  6,  No.  1, 
1909,  p.  21,  fig.  3;  not  Diglena  rostrata  Dixon-Nuttall  and  Free¬ 
man. 

Dicranophorus  corystis  Harring  and  Myers,  Trans.  Wisconsin 
Acad.  Sci.,  vol.  20,  1922,  p.  555. 
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The  body  is  moderately  elongate,  slightly  gibbous  dor- 
sally  and  flat  ventrally.  The  integument  is  flexible,  but  the 
outline  is  fairly  constant.  The  animal  is  nearly  always 
hyaline. 

The  head  is  long,  more  than  one  third  of  the  length  of 
the  body,  and  separated  from  the  abdomen  by  a  distinct 
neck.  The  corona  is  long  and  nearly  ventral.  The  ros¬ 
trum  is  large  and  decurved ;  it  has  two  prominent,  triangu¬ 
lar,  laterally  projecting’  lappets,  as  shown  in  the  ventral 
view  of  the  corona  in  figure  2.  The  abdomen  is  moderately 
long  and  curved  dorsally,  tapering  gradually  to  the  very 
small  tail;  traces  of  the  lateral  margins  of  a  dorsal  and  a 
ventral  plate  may  be  found  in  some  individuals  and  the  pos¬ 
terior  edge  is  usually  well  marked.  The  foot  is  short  and 
fairly  stout.  The  toes  are  very  long,  more  than  one  third 
of  the  total  length,  straight,  broad  at  the  base  and  tapering 
gradually  to  a  long  well  marked  claw  with  slightly  blunted 
tip. 

The  trophi  are  large  and  slender  and  of  an  unusual  type. 
The  rami  appear  to  serve  only  as  fulcra  for  the  very  long 
unci  and  their  transverse  movement  seems  to  be  slight; 
they  are  somewhat  asymmetric,  the  right  ramus  having  a 
distinct  angle  near  midlength,  replaced  by  a  broad  curve 
in  the  left.  The  greatest  width  of  the  incus  is  at  the  ante¬ 
rior,  rounded  tips  of  the  rami;  the  fulcrum  is  fairly  long, 
about  two  thirds  as  long  as  the  rami,  and  robust.  The  unci 
are  very  long,  needle-like  and  mobile ;  at  two  thirds  length 
from  the  point  is  a  knoblike  enlargement,  which  rests  on 
the  ramus  and  serves  as  a  fulcrum  in  the  opening  and  clos¬ 
ing  of  the  mastax.  The  manubria  are  slender,  slightly  en¬ 
larged  anteriorly  and  somewhat  asymmetric,  the  right 
longer  and  less  curved  than  the  left.  Salivary  glands  are 
not  present. 

The  gastric  glands  are  small  and  elongate.  The  stomach 
and  intestine  are  without  any  distinct  separation.  Ovary 
and  bladder  are  normal.  The  foot  glands  are  small  and 
pyriform. 

The  retrocerebral  sac  is  long,  reaching  almost  to  the  neck. 
At  the  base  of  the  rostrum  are  two  small  elongate  eyespots 
and  immediately  in  front  of  these  two  tufts  of  very  long 
cilia  on  slight  elevations  of  the  corona. 

Total  length  225/*;  toes  60 trophi  35^. 


Hawing  &  Myers — Rotifer  Fauna  of  Wisconsin . — IV.  729 

Dicranophorus  corystis  is  common  among-  the  vegetation 
of  soft,  acid  water  ponds.  We  have  collected  it  in  Oneida 
and  Vilas  counties,  Wisconsin,  Mount  Desert  Island,  Maine 
and  around  Atlantic  City,  New  Jersey. 

DICRANOPHORUS  STRIGOSTJS  Harring  and  Myers,  new  species. 

Plate  32,  figures  1,  2. 

The  body  is  elongate,  slender  and  slightly  gibbous  poste¬ 
riorly;  the  ventral  surface  is  very  slightly  concave.  The 
integument  is  moderately  rigid  and  the  outline  fairly  con¬ 
stant.  The  animal  is  hyaline. 

The  head  is  very  short,  about  one  fifth  of  the  length  of 
the  body,  and  is  separated  from  the  abdomen  by  a  distinct 
neck  segment,  somewhat  shorter  than  the  head.  The  co¬ 
rona  is  short  and  strongly  oblique;  the  rostrum  is  very 
small,  rounded  anteriorly  and  decurved.  The  abdomen  is 
long  and  deepest  near  midlength,  tapering  gradually  to  the 
small  tail ;  there  are  traces  of  the  margins  of  a  dorsal  and  a 
ventral  plate  and  a  distinct  posterior  edge.  The  foot  is 
short  and  oblique  anteriorly.  The  toes  are  fairly  long, 
about  one  sixth  of  the  total  length,  stout  at  the  base,  taper¬ 
ing  gradually  to  slender,  blunt  points,  and  very  slightly  de¬ 
curved. 

The  trophi  are  fairly  large  and  robust.  The  rami  are 
very  broad  at  the  base,  enclosing  a  small,  pyriform,  central 
opening  and  terminating  in  stout,  strongly  incurved  points ; 
the  inner  margins  are  without  shearing  teeth  and  the  alulae 
are  very  small  and  acutely  pointed.  The  fulcrum  is  short, 
about  one  third  of  the  length  of  the  rami.  The  unci  are 
long,  single-toothed  and  robust ;  the  tips  are  slightly  curved 
and  there  is  near  mid-length  a  slight,  knoblike  enlargment, 
resting  on  the  rami  and  serving  as  a  fulcrum.  The  manu- 
bria  are  stout  and  but  little  longer  than  the  incus.  No  sali¬ 
vary  glands  are  present. 

The  gastric  glands  are  small  and  difficult  to  find.  The 
stomach  and  intestine  are  without  any  distinct  separation. 
The  ovary  and  bladder  are  normal.  The  foot  glands  are 
small  and  clubshaped. 

The  retrocerebral  sac  is  large  and  nearly  cylindric,  about 
half  the  length  of  the  ganglion.  At  the  base  of  the  rostrum 
are  t\yo  small  eyespots. 

Total  length  185,*;  toes  30/*;  trophi  30/*. 
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Dicranophorus  strigosus  was  collected  in  wet  sphagnum 
growing  in  an  old  gravel  pit  at  Hyattsville,  near  Washing¬ 
ton,  District  of  Columbia;  no  other  localities  are  known. 
The  characteristic  form  of  the  toes  separates  it  from  other 
related  species. 


DICRANOPHORUS  FACINUS  Harrijig  and  Myers,  new  species. 

Plate  32,  figures  3,  4. 

The  body  is  elongate,  slender  and  gibbous  posteriorly; 
the  ventral  surface  is  flat.  The  integument  is  very  flexible, 
but  the  outline  is  fairly  constant.  The  animal  is  hyaline. 

The  head  is  moderately  long,  a  little  less  than  one  third 
of  the  length  of  the  body,  and  separated  from  the  abdomen 
by  a  slight  constriction.  The  corona  is  fairly  long  and 
nearly  ventral;  the  rostrum  is  very  large,  rounded  ante¬ 
riorly  and  strongly  decurved.  The  abdomen  is  of  moderate 
length  and  distinctly  gibbous  posteriorly,  tapering  grad¬ 
ually  to  the  indistinct  tail ;  a  posterior  transverse  fold  indi¬ 
cates  the  termination  of  the  dorsal  and  ventral  plates,  al¬ 
though  no  other  trace  remains.  The  foot  is  short  and 
stout.  The  toes  are  long,  about  one  fourth  of  the  entire 
length,  broad  at  the  base  and  taper  gradually  to  fairly  acute 
points ;  they  have  a  slight,  sigmoid  dorso-ventral  curvature. 

The  trophi  are  small  and  remarkably  narrow  and  elon¬ 
gate.  The  rami  are  very  long  and  slender,  without  inner 
marginal  teeth  or  alulae;  their  width  is  only  one  third  of 
the  length.  The  fulcrum  is  short  and  lamellar.  The  unci 
are  very  simple,  pointed  rods,  less  than  half  as  long  as  the 
incus.  The  manubria  are  excessively  long,  nearly  twice 
the  length  of  the  incus,  almost  straight,  very  slender  and 
rodlike.  Salivary  glands  are  not  present. 

The  gastric  glands  are  very  small  and  elongate  oval. 
There  is  no  constriction  between  stomach  and  intestine. 
The  ovary  and  bladder  are  normal.  The  foot  glands  are 
small  and  clubshaped. 

Neither  retrocerebral  sac,  subcerebral  glands  nor  eye- 
spots  are  present. 

Total  length  140/*;  toes  33//,;  trophi  20/z. 

Dicranophorus  facinus  has  been  collected  in  wet  sphag¬ 
num  in  an  old  gravel  pit  at  Hyattsville,  near  Washington, 
District  of  Columbia,  at  Tuckerton  and  in  Corduroy  creek, 
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near  Atlantic  City,  New  Jersey.  It  has  never  been  found 
in  large  numbers  and  seems  to  be  rare. 

DICRANOPHOHUS  COLASTES  Marring  and  Myers,  new  species. 

Plate  33,  figures  8-10. 

The  body  is  moderately  elongate,  fairly  stout,  slightly 
convex  dorsally  and  nearly  straight  ventrally.  The  integu¬ 
ment  is  very  flexible,  but  the  outline  is  relatively  constant. 
The  animal  is  always  transparent. 

The  head  is  large  and  triangular,  its  length  more  than 
one  third  of  the  length  of  the  body ;  it  is  separated  from  the 
abdomen  by  a  well  marked  neck.  The  corona  is  nearly 
ventral  and  as  long  as  the  head;  the  cilia  are  unusually 
long,  especially  at  the  base  of  the  rostrum,  where  they  are 
developed  into  pseudo-auricles.  The  rostrum  is  extremely 
large,  rounded  anteriorly  and  strongly  decurvecl.  The  ab¬ 
domen  is  short  and  tapers  slightly  from  the  neck  towards 
the  minute  tail ;  there  are  faint  traces  of  a  division  of  the 
integument  into  a  dorsal  and  a  ventral  plate,  with  a  wide 
lateral  sulcus  and  a  posterior  transverse  line.  The  foot  is 
fairly  long  and  stout.  The  toes  are  long,  about  one  fifth 
of  the  entire  length,  very  slightly  tapering  and  blunt  at  the 
tips ;  they  are  shown  as  slightly  recurved,  but  are  somewhat 
variable  and  may  be  perfectly  straight,  but  never  decurved ; 
near  the  tip  is  a  transverse  septum,  producing  the  appear¬ 
ance  of  a  claw. 

The  trophi  are  fairly  large  and  robust.  The  rami  are 
broad  at  the  base,  terminating  in  single,  strongly  curved 
teeth;  their  external  edges  are  nearly  parallel  posteriorly 
and  the  alulae  large ;  the  median  opening  is  relatively  small 
and  pyriform.  The  fulcrum  is  short,  less  than  half  the 
length  of  the  rami.  The  unci  are  long  and  end  in  a  single, 
large  tooth,  at  the  base  of  which  there  is  a  knoblike  en¬ 
largement  resting  on  the  rami  and  functioning  as  a  pivot  in 
the  movements  of  the  mallei.  The  manubria  are  stout, 
very  nearly  straight  and  as  long  as  the  incus.  No  salivary 
glands  are  present. 

The  gastric  glands  are  elongate  oval  and  very  small. 
The  stomach  and  intestine  are  without  distinct  separation. 
The  ovary  and  bladder  are  normal.  The  foot  glands  are 
small  and  pyriform. 
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The  ganglion  is  very  long,  reaching  almost  to  the  neck. 
The  retrocerebral  sac  is  small  and  indistinct;  the  ducts  are 
rudimentary  and  do  not  reach  the  sac,  as  shown  in  the 
dorsal  view!  of  the  head.  The  eyespots  are  at  the  base  of 
the  rostrum ;  they  are  fairly  large  and  always  colorless. 

Total  length  135//,;  toes  25//,;  trophi  20/x. 

Dicranophorus  colastes  is  widely  distributed  in  soft,  acid 
water  ponds,  pH  =  6.6  and  less,  but  it  is  never  numerous. 
We  have  collected  it  in  Oneida  and  Vilas  counties,  Wiscon¬ 
sin,  around  Atlantic  City,  New  Jersey,  and  in  Lower  Break¬ 
neck  pond,  on  Mount  Desert  Island,  Maine.  It  is  readily 
distinguished  from  other  small  species  of  the  genus  by  its 
colorless  eyespots. 

DICRAjVOPHORUS  BIASTIS  Hairing  and  Myers,  new  species. 

Plate  35,  figures  3-6. 

The  body  is  spindle-shaped,  fairly  stout  and  slightly  gib¬ 
bous  posteriorly.  The  integument  is  very  flexible  and  the 
outline  constantly  changing.  The  animal  is  hyaline,  even 
the  stomach  being  without  distinct  color. 

The  head  is  relatively  long  and  separated  from  the  ab¬ 
domen  by  a  distinct  neck.  The  corona  is  strongly  oblique 
and  rather  short.  The  rostrum  is  prominent,  rounded  and 
strongly  decurved.  The  abdomen  is  nearly  parallel-sided, 
very  slightly  gibbous  posteriorly  and  longitudinally  striate ; 
the  posterior  circular  fold  is  well  marked  and  the  body 
tapers  rapidly  to  the  small  tail.  The  foot  is  short  and 
fairly  stout.  The  toes  are  very  short,  about  one  eighth  of 
the  total  length,  swollen  at  the  base  and  somewhat  abruptly 
reduced  to  gradually  tapering  acute  points ;  they  are 
strongly  incurved,  as  shown  in  the  dorsal  view,  figure  4, 
and  also  decurved. 

The  trophi  are  small,  but  robust.  The  rami  are  very 
stout  and  strongly  curved  dorso-ventrally,  as  showm  in  the 
lateral  view,  figure  5;  the  alulae  are  nearly  right-angled, 
so  that  the  posterior  half  of  the  rami  is  almost  parallel¬ 
sided.  The  median  opening  is  small  and  pyriform ;  no  teeth 
are  present  on  the  inner  margin.  The  fulcrum  is  nearly 
as  long  as  the  rami  and  remarkable  by  being  enlarged  at 
mid-length.  Each  uncus  has  two  very  nearly  equal,  rather 
short  and  slender  teeth,  strongly  curved  towards  the  tips. 
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The  manubria  are  but  little  longer  than  the  incus,  moder¬ 
ately  stout  and  slightly  curved.  No  salivary  glands  are 
present. 

The  gastric  glands  ave  very  small  and  near  the  dorsal 
side.  There  is  no  separation  between  stomach  and  intes¬ 
tine.  The  ovary  and  the  small  bladder  are  normal.  The 
foot  glands  are  fairly  large  and  elongate  pyriform. 

The  retrocerebral  sac  is  small  and  at  the  posterior  end  of 
the  ganglion;  the  duct  is  rudimentary.  No  eyespots  are 
present. 

Total  length  160//,;  length  of  toes  20/x;  trophi  20 p. 

Dicranophorus  biastis  is  widely  distributed  in  soft,  acid 
water,  pH  6.6  and  less,  but  always  in  small  numbers.  We 
have  found  it  in  ponds  and  pools  in  Vilas  county,  Wiscon¬ 
sin,  around  Atlantic  City,  New  Jersey  and  in  Witch  Hole, 
on  Mount  Desert  Island,  Maine.  It  is  readily  recognized 
by  the  peculiar,  incurved  toes,  which  resemble  the  toes  of 
Resticula  melandocus. 

DICRANOPHOHOS  MYRIOPHYLLI  (Harrlng). 

Plate  34,  figures  5,  6. 

Encentrum  myriophylli  Harking,  Proc.  U.  S.  Nat.  Mus.,  vol.  46, 
1913,  p.  395,  pi.  34,  figs.  1-3. 

The  body  is  fairly  slender  and  slightly  gibbous  dorsally; 
the  integument  is  flexible  and  the  outline  somewhat  vari¬ 
able.  The  animal  is  moderately  transparent. 

The  head  is  long,  about  one  third  of  the  length  of  the 
body,  and  separated  from  the  abdomen  by  a  well  marked 
neck.  The  corona  is  nearly  ventral  and  almost  as  long  as 
the  head.  The  rostrum  is  large,  rounded  anteriorly  and 
decurved.  The  abdomen  is  somewhat  longer  than  usual, 
slightly  gibbous  and  tapers  gradually  to  the  small  tail;  the 
only  trace  of  a  division  of  the  integument  into  plates  is  a 
faint  posterior,  transverse  line,  a  short  distance  in  front  of 
the  tail.  The  foot  is  short  and  stout.  The  toes  are  rela¬ 
tively  short,  about  one  eighth  of  the  total  length,  stout, 
gradually  tapering  to  acute  points  and  slightly  decurved. 

The  trophi  are  simple  and  not  very  powerful.  The  rami 
are  lyrate,  broad  posteriorly,  without  alulae  or  shearing 
teeth  on  the  inner  margin ;  the  fulcrum  is  short,  about  half 
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as  long-  as  the  rami.  The  single-toothed  unci  are  long-  and 
slender,  resting  on  the  tips  of  the  rami ;  the  manubria  are 
considerably  longer  than  the  incus,  very  slender  and  nearly 
straight.  No  salivary  glands  are  present. 

The  gastric  glands  are  small  and  near  the  mid-line.  The 
stomach  and  intestine  are  without  distinct  separation.  The 
ovary,  bladder  and  foot  glands  are  normal. 

The  retrocerebral  sac  is  long  and  nearly  cylindric.  The 
small  eyespots  are  at  the  base  of  the  rostrum. 

Total  length  190/x;  toes  25 ft;  trophi  25ft. 

Dicranophorus  myriophylli  was  collected  in  weedy  ponds 
at  Kenilworth,  near  Washington,  District  of  Columbia.  It 
was  originally  referred  to  Ecentrum,  but  its  proper  place 
is  really  in  Dicranophorus;  the  mallei  have  sufficient  free¬ 
dom  of  motion  to  make  the  transfer  necessary. 


DICRANOPHORUS  SCOTIUS  Harring  and  Myers,  new  species. 

Plate  34,  figures  3,  4. 

The  body  is  elongate,  very  slender,  almost  cylindric,  but 
very  slightly  gibbous  posteriorly;  the  integument  is  very 
flexible  and  the  outline  variable  according  to  the  state  of 
contraction.  The  animal  is  very  transparent. 

The  head  is  long,  about  one  third  of  the  length  of  the 
body,  and  separated  from  the  abdomen  by  a  distinct  neck. 
The  corona  is  nearly  ventral  and  almost  as  long  as  the  head. 
The  rostrum  is  small,  rounded  anteriorly  and  strongly  de- 
curved.  The  abdomen  is  elongate,  very  slightly  gibbous 
and  tapers  rapidly  to  the  very  small  tail ;  there  is  no  trace 
of  a  longitudinal  division  of  the  integument  into  plates, 
but  a  transverse  line  near  the  foot  indicates  their  posterior 
termination.  The  foot  is  very  short.  The  toes  are 
straight,  conical,  and  acutely  pointed;  their  length  is  about 
one  twelfth  of  the  length  of  the  body. 

The  trophi  are  small  and  feeble,  but  remarkable  on  ac¬ 
count  of  the  development  of  the  manubria.  The  rami  are 
lyrate,  terminating  in  simple,  incurved  points ;  neither 
alulae  nor  inner  marginal  teeth  are  present.  The  fulcrum 
is  about  three  fourths  of  the  length  of  the  rami  and  fairly 
robust.  The  single-toothed  unci  are  long,  slender  and 
slightly  curved  at  the  tips.  The  manubria  are  extremely 
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long,  about  twice  the  length  of  the  incus,  very  slender,  al¬ 
most  straight  and  slightly  enlarged  at  the  posterior  ends. 
No  salivary  glands  are  present. 

The  gastric  glands  are  small  and  near  the  mid-line.  The 
stomach  and  intestine  are  without  distinct  separation.  The 
ovary  and  bladder  are  normal.  The  foot  glands  are  fairly 
large  and  clubshaped. 

The  retrocerebral  sac  is  elongate  and  tubular,  about  half 
as  long  as  the  head.  No  eyespots  are  present. 

Total  length  220/x;  toes  lSg;  trophi  22 

Dicranophorus  scotius  was  collected  in  Long  Pond,  a  soft, 
acid  water  lake  on  Mount  Desert  Island,  Maine;  pH=6.0. 
Its  most  striking  characteristic  is  the  length  of  the  trophi ; 
it  is  one  of  the  few  blind  species  in  this  genus. 

mCRAlVOPMORXJS  PERMOLLIS  (Gosse). 

Plate  34,  figures  1,  2. 

Diglena  permollis  Gosse,  in  Hudson  and  Gosse,  Rotrfera,  1886,  vol. 
2,  p.  52,  pi.  19,  fig.  11. — Hood,  Scottish  Natural.,  vol.  11,  1891, 
p.  74;  Proc.  Royal  Irish  Acad.,  ser.  3,  vol.  3,  1895,  p.  682. — 
Glasscott,  Sci.  Proc.  Royal  Dublin  Soc.,  new  ser.,  vol.  8,  1893, 
p.  59. — Bryce,  Proc.  Zool.  Soc.  London,  1897,  p.  798. — Lie-Pet- 
tersen,  Bergens  Mus.  Aarbog  (for  1909),  1910,  No.  15,  p.  48. — 
Stevens,  Trans.  Devonshire  Assoc.  Adv.  Sci.,  vol.  44,  1912,  p.  688. 

The  body  is  elongate,  spindle-shaped  and  slightly  curved ; 
the  integument  is  very  flexible  and  the  outline  highly  vari¬ 
able.  The  animal  is  hyaline. 

The  head  is  relatively  short,  about  one  fourth  of  the 
length  of  the  body,  nearly  cylindric  and  separated  from  the 
abdomen  by  a  well  marked  neck.  The  corona  is  small  and 
but  slightly  oblique.  The  rostrum  is  very  small  and  de- 
cur  ved.  The  abdomen  is  long  and  deepest  near  the  middle, 
tapering  gradually  to  the  small  tail.  There  is  no  trace  of  a 
longitudinal  division  of  the  integument  into  plates,  but  a 
distinct  circular  line  at  two  thirds  length  is  undoubtedly  a 
vestigial  posterior  termination  of  the  plates.  The  foot  is 
very  short.  The  toes  are  short,  about  one  twelfth  of  the 
total  length,  straight,  lancet-shaped  and  acutely  pointed. 

The  trophi  are  large,  but  rather  feeble.  The  rami  are 
lyrate,  terminating  in  simple,  robust,  incurved  points.  The 
central  opening  is  large  and  ovoid;  neither  alulae  nor  inner 
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marginal  teeth  are  present.  The  fulcrum  is  well  developed 
and  as  long  as  the  rami.  The  unci  are  single-toothed  and 
curved  at  the  tips ;  at  midlength  there  is  a  knoblike  enlarge¬ 
ment,  which  rests  on  the  rami  and  serves  as  a  fulcrum  in 
the  movements  of  the  mastax.  The  manubria  are  some¬ 
what  longer  than  the  incus,  slender  and  slightly  curved.  The 
external  ends  of  the  unci  do  not  rest  directly  upon  the  manu¬ 
bria,  but  are  loosely  joined  to  them  by  a  small,  elongate- 
elliptic,  intercalary  element;  in  this  species  it  appears  to 
form  an  integral  part  of  the  malleus,  but  its  origin  is  evi¬ 
dently,  as  pointed  out  by  De  Beauchamp  (see  description 
of  Diglena  hofsteni,  Bull.  Soc.  Zool.  France,  vol.  38,  1913, 
p.  330)  a  sinus  of  the  pharyngeal  cuticle,  interposed  be¬ 
tween  the  uncus  and  manubrium.  Salivary  glands  are  not 
present. 

The  gastric  glands  are  pyriform  and  long-stalked.  The 
stomach  and  intestine  are  without  distinct  separation. 
The  ovary  and  bladder  are  normal.  The  foot  glands  are 
very  small  and  pyriform. 

The  retrocerebral  sac  is  cylindric  and  as  long  as  the  gang¬ 
lion.  No  eyespots  are  present. 

Total  length  240 y.;  toes  18^;  trophi  35/x. 

The  original  description  of  Dicranophorus  permollis  by 
Gosse  is  so  vague  and  unsatisfactory  as  to  be  useless;  the 
late  Mr.  Rousselet  supplied  us  with  the  material  from  which 
this  description  is  taken  and  assured  us  that  according  to 
tradition  this  is  Gosse’s  animal.  It  was  collected  in  moss 
from  Epping  Forest;  we  have  found  it  at  Washington,  Dis¬ 
trict  of  Columbia.  No  other  records  are  known. 

DICRAJVOPHORUS  DIFFLUGIARUM  (Penard) 

Plate  35,  figures  7,  8. 

Diglena  difflugiarum  Penard,  Rev.  Suise  Zool.,  vol.  22,  1914,  p.  11, 
pi.  1,  figs.  7,  12,  13. — Weber  and  Montet,  Cat.  Invert.  Suisse, 
pt.  11,  1918,  p.  134. 

The  body  is  relatively  short,  fairly  stout  and  slightly 
gibbous  dorsally ;  the  integument  is  flexible  and  the  outline 
variable.  The  animal  is  very  transparent. 

The  head  is  large  and  extremely  long,  almost  half  the 
length  of  the  entire  body  ;  it  is  separated  from  the  abdomen 
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by  a  distinct  neck.  The  rostrum  is  small,  rounded  ante¬ 
riorly  and  strongly  decurved.  The  abdomen  is  short  and 
gibbous,  tapering  rapidly  to  the  fairly  prominent  tail; 
there  is  no  trace  of  any  lorica  or  its  outlines.  The  foot  is 
long,  about  one  eighth  of  the  length  of  the  body,  and  dis¬ 
tinctly  wrinkled.  The  toes  are  short,  as  long  as  the  foot, 
straight,  lancet-shaped  and  acutely  pointed. 

The  trophi  are  large  and  rather  feeble.  The  rami  are 
arrow-shaped,  with  a  very  narrow,  elongate  median  open¬ 
ing  without  shearing  teeth;  their  points  are  slender  and 
slightly  incurved;  the  alulae  are  very  large  and  pointed. 
The  single-toothed  unci  are  short,  acutely  pointed  and 
slightly  curved.  The  manubria  are  as  long  as  the  incus  and 
slightly  curved.  The  fulcrum  is  somewhat  longer  than  the 
rami  and  very  slightly  expanded  posteriorly.  No  salivary 
glands  are  present. 

The  gastric  glands  are  very  small  and  near  the  mid-line. 
The  stomach,  ovary  and  bladder  are  normal.  The  foot 
glands  are  long  and  clubshaped. 

The  retrocerebral  sac  is  small  and  at  the  posterior  end 
of  the  ganglion.  The  eyespots  are  small  and  at  the  base  of 
the  rostrum. 

Total  length  135/*;  toes  15/*;  trophi  20/*. 

Dicranophorus  difflugiarum  is  parasitic  in  Difflugia 
acuminata  in  Lake  Geneva,  at  times  occurring  in  such  num¬ 
bers  that  it  almost  exterminates  its  host.  We  are  indebted 
to  its  discoverer,  Dr.  E.  Penard,  for  the  material  from 
which  this  description  is  taken. 

DICRANOPHORUS  PENNATUS  Harring-  and  Myers,  new  species. 

Plate  33,  figures  4-7. 

The  body  is  elongate,  fairly  slender  and  gibbous  dorsally ; 
the  ventral  surface  is  very  slightly  convex.  The  integu¬ 
ment  is  very  flexible  and  the  outline  somewhat  variable. 
The  animal  is  usually  transparent. 

The  head  is  fairly  long,  about  one  third  of  the  length  of 
the  body,  and  separated  from  the  abdomen  by  a  well  marked 
neck.  The  corona  is  strongly  oblique  and  somewhat 
shorter  than  the  head.  The  rostrum  is  rather  small, 
rounded  anteriorly  and  decurved.  The  abdomen  increases 
47 
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slightly  in  width  for  about  two  thirds  of  its  length  and  ta¬ 
pers  gradually  to  the  fairly  prominent  tail.  The  integu¬ 
ment  is  without  longitudinal  divisions,  but  has  a  transverse 
fold  in  front  of  the  tail.  The  foot  is  rather  large  and  ob¬ 
lique  anteriorly.  The  toes  are  short,  about  one  eighth  of 
the  total  length,  conical  in  lateral  view!,  flattened  dorso- 
ventrally,  parallel-sided  and  obtusely  pointed,  as  shown  in 
figure  7. 

The  trophi  are  small,  but  robust.  The  rami  are  narrow 
at  the  base  and  strongly  curved  anteriorly,  enclosing  an  al¬ 
most  circular  opening  and  terminating  in  stout,  pointed, 
single  teeth;  the  posterior  portion  of  the  inner  edge  is 
armed  with  a  very  thin,  lamellar  ridge.  The  lateral  view 
of  the  rami,  figure  6,  shows  their  peculiar,  sigmoid  curva¬ 
ture,  which  is  not  found  in  any  other  known  species.  The 
fulcrum  is  short,  stout  and  broad.  The  unci  are  long  and 
robust,  with  a  stout,  conical,  terminal  tooth,  at  the  base  of 
which  there  is  a  prominent,  knoblike  enlargement,  resting 
on  the  rami  and  serving  as  a  pivot.  The  manubria  are 
slightly  longer  than  the  incus,  stout,  slightly  curved  and 
expanded  anteriorly  for  the  attachment  of  the  muscles.  No 
salivary  glands  are  present. 

The  gastric  glands  are  small,  elongate  oval  and  oblique 
with  reference  to  the  axis  of  the  body.  There  is  no  distinct 
separation  between  the  stomach  and  intestine.  The  ovary 
and  bladder  are  normal.  The  foot  glands  are  small  and 
pyriform. 

The  retrocerebral  sac  is  very  small  and  the  ducts  not 
traceable.  No  eyespots  are  present. 

Total  length  155-170/;, ;  toes  15-18/z  ;  trophi  24^. 

Dicranophorus  pennatus  is  rare;  we  have  found  only  a 
few  specimens  in  acid  water  ponds,  pH  =  6.6  and  less,  at 
Bargaintown,  near  Atlantic  City,  New  Jersey,  and  in  Round 
Pond,  on  Mount  Desert  Island,  Maine.  It  is  readily  recog¬ 
nizable  by  the  unusual  structure  of  the  trophi  and  exter¬ 
nally  by  the  remarkable  form  of  the  toes. 

DICRANOPHORUS  SEBASTUS  Harring  and  Myers,  new  species. 

Plate  35,  figures  1,  2. 

The  body  is  elongate  and  very  slender,  parallel-sided  an¬ 
teriorly  and  slightly  gibbous  posteriorly.  The  integument 


Marring  &  Myers — Rotifer  Fauna  of  Wisconsin. — IV.  739 

is  very  flexible  and  the  outline  variable.  The  animal  is 
hyaline. 

The  head  is  short  and  narrow ;  its  length  is  less  than  one 
third  of  the  length  of  the  body.  The  corona  is  small  and 
oblique.  The  rostrum  is  prominent,  rather  narrow, 
rounded  in  front  and  strongly  decurved.  The  abdomen  is 
very  long  and  slender ;  there  is  no  trace  of  a  division  of  the 
integument  into  a  dorsal  and  a  ventral  plate.  The  body 
tapers  rapidly  to  the  minute  tail ;  the  foot  is  very  small  and 
conical.  The  toes  are  short,  about  one  sixth  of  the  length 
of  the  body,  very  slender,  slightly  decurved  and  taper  grad¬ 
ually  to  acute  points. 

The  trophi  are  rather  small  and  slightly  elongate.  The 
rami  are  nearly  parallel-sided;  each  ramus  forms  an  elon¬ 
gate  triangle,  ending  in  a  blunt  knob,  armed  with  a  stout, 
curved  tooth,  projecting  obliquely  forwards  and  concave  on 
the  anterior  edge ;  no  shearing  teeth  are  present.  The  ful¬ 
crum  is  stout  and  somewhat  more  than  half  the  length  of 
the  rami;  the  alulae  are  small,  acutely  triangular  and  in¬ 
curved.  The  unci  are  simple,  fairly  long  and  strongly 
curved  at  the  tips;  near  midlength  there  is  a  knoblike  en¬ 
largement,  resting  on  the  ramus  and  serving  as  a  hinge  in 
the  opening  and  closing  of  the  trophi.  The  manubria  are 
somewhat  shorter  than  the  incus,  slender  and  incurved; 
the  anterior  lamella  for  the  attachment  of  the  adductor 
muscles  is  small.  The  salivary  glands  are  huge,  almost  as 
long  as  the  mastax,  clubshaped  and  pendent;  the  median 
dividing  line  is  indistinct. 

The  gastric  glands  are  very  small  and  elongate  oval. 
The  stomach,  ovary  and  bladder  are  normal.  The  foot 
glands  are  very  small  and  clubshaped. 

The  ganglion  is  very  large  and  as  long  as  the  head;  no 
retrocerebral  sac  is  present  and  no  eye  spots. 

Dicranophorus  sebastus  was  collected  at  Bargaintown, 
near  Atlantic  City,  New  Jersey,  in  slightly  acid  water,  pH 
variable  from  6.0  to  6.4.  The  form  of  the  body,  the  small 
corona  and  the  huge  salivary  glands  are  so  characteristic 
that  it  is  one  of  the  most  easily  recognizable  species  in  this 
genus. 
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DICRANOPHORUS  CERXUUS  Harring  ami  Myers,  new  species. 

Plate  37,  figures  1-3 

The  body  is  elongate,  slender,  slightly  gibbous  dorsally 
and  straight  ventrally ;  the  integument  is  very  flexible,  but 
the  outline  is  fairly  constant.  The  animal  is  always  hya¬ 
line. 

The  head  is  large,  more  than  one  third  of  the  length  of 
the  body,  and  curved  < dorsally ;  it  is  separated  from  the  ab¬ 
domen  by  a  slight  constriction  or  neck.  The  corona  is 
ventral  and  as  long  as  the  head.  The  rostrum  is  large  and 
strongly  decurved ;  it  has  at  its  anterior  margin  two  trian¬ 
gular,  laterally  projecting  lappets  as  shown  in  figure  3. 
The  abdomen  is  elongate,  deepest  near  mid-length  and  ta¬ 
pers  gradually  to  the  very  small  tail;  the  integument  is 
without  longitudinal  dividing  lines,  but  there  is  a  faint 
transverse  line  posteriorly.  The  foot  is  fairly  long  and 
stout.  The  toes  are  very  long,  one  fourth  of  the  total 
length,  slightly  decurved,  broad  at  the  base  and  taper  grad¬ 
ually  to  obtuse  points. 

The  trophi  are  large  and  very  slender.  The  rami  are 
very  long,  broadly  triangular  at  the  base,  S-curved  and 
taper  gradually  to  needlelike  terminal  teeth;  the  median 
opening  is  very  large,  pyriform  and  without  any  marginal 
teeth.  The  alulae  are  large  and  triangular ;  on  the  curved, 
posterior  two  thirds  of  the  rami  is  an  external,  fin-like, 
lamellar  extension,  the  outer  edges  nearly  parallel.  The 
fulcrum  is  about  one  third  as  long  as  the  rami.  The  unci 
have  each  two  long,  equal,  very  slender  teeth,  the  tips  of  the 
rami  protruding  through  the  space  between  them.  The 
manubria  are  very  long,  slender  and  slightly  curved  poste¬ 
riorly.  There  are  no  salivary  glands. 

The  gastric  glands  are  very  small  and  near  the  dorsal 
side.  The  stomach  and  ovary  are  without  any  distinct 
separation.  The  ovary  and  bladder  are  normal.  The  foot 
glands  are  small  and  clubshaped. 

The  retrocerebral  sac  is  moderately  large  and  the  ducts 
are  traceable  to  the  anterior  margin  of  the  rostrum.  The 
eyespots  are  small  discs  at  the  base  of  the  rostrum,  their 
edges  only  showing  in  a  dorsal  view. 

Total  length  200/*;  toes  45/*;  trophi  30/*. 
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Dicranophorus  cernuus  is  widely  distributed  in  very 
small  numbers  and  only  in  soft,  acid  water  ponds,  pH  =  6.8 
and  less.  It  occurs  in  Oneida  and  Vilas  counties,  Wiscon¬ 
sin,  around  Atlantic  City,  New  Jersey  and  on  Mount  Desert 
Island,  Maine.  D.  rostratus  Dixon-Nuttall  and  Freeman 
appears  to  be  closely  related  to  this  species,  but  is  figured 
without  the  rostral  pegs  and  the  trophi  are  shown  with 
peculiarly  elongate,  triangular  rami. 

DICRANOFHORIJS  GRAPHS  Harring-  and  Myers,  new  species. 

Plate  37,  figures  7-9. 

The  body  is  elongate,  very  slender  and  slightly  gibbous 
posteriorly;  the  integument  is  very  flexible,  but  the  outline 
is  fairly  constant.  The  animal  is  always  hyaline. 

The  head  is  long,  more  than  one  third  of  the  length  of 
the  body,  triangular,  curved  dorsally,  and  separated  from 
the  abdomen  by  a  well  marked  neck.  The  corona  is  ventral 
and  as  long  as  the  head.  The  rostrum  is  very  large, 
rounded  anteriorly  and  strongly  decurved.  The  abdomen 
increases  gradually  in  width  for  about  two  thirds  of  its 
length,  then  tapers  rapidly  to  the  very  small  tail;  the  in¬ 
tegument  is  without  longitudinal  dividing  lines,  but  there  is 
a  faint,  posterior  transverse  fold.  The  foot  is  fairly  long 
and  stout.  The  toes  are  very  long,  more  than  one  fourth 
of  the  total  length,  very  slightly  decurved  and  flattened 
dorso-ventrally ;  the  basal  third  is  broad  and  parallel-sided, 
then  follows  an  abrupt  reduction  to  a  little  less  than  one 
half  the  width  of  the  basal  portion,  and  from  this  point  the 
toe  tapers  gradually  to  a  slightly  obtuse  tip  and  curves 
slightly  outwards. 

The  trophi  are  large  and  very  slender.  The  rami  are 
broad  at  the  base  and  abruptly  reduced  to  very  long  and 
slender  rods,  curving  into  a  semicircle  and  meeting  in 
needle-like  teeth;  the  median  opening  is  extremely  large 
and  pyriform;  no  marginal  teeth  are  present.  The  ful¬ 
crum  is  fairly  long,  about  one  half  the  length  of  the  rami. 
The  unci  have  each  two  long,  very  slender,  equal  teeth,  the 
rami  protruding  in  the  space  between  them.  The  manubria 
are  a  little  shorter  than  the  incus,  slender,  slightly  curved 
anteriorly  and  straight  posteriorly.  Salivary  glands  are 
not  present. 
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The  gastric  glands  are  elongate  oval  and  very  small. 
There  is  no  distinct  separation  between  the  stomach  and  in¬ 
testine.  The  ovary  and  bladder  are  normal.  The  foot 
glands  are  rather  small  and  pyriform. 

The  retrocerebral  sac  is  small  and  the  ducts  rudimentary. 
The  eyespots  are  very  small  and  at  the  base  of  the  rostrum. 

Total  length  210//,;  toes  60/*  trophi  25/*. 

Dicranophorus  grypus  is  apparently  rare;  we  have  col¬ 
lected  it  only  at  Bargaintown,  near  Atlantic  City,  New  Jer¬ 
sey,  in  acid  water,  pH  =  6.6 ;  it  never  occurs  in  numbers  but 
a  single  specimen  is  found  now  and  then.  It  is  readily 
recognized  by  the  very  peculiar  toes,  as  well  as  by  the 
trophi. 


DICRANOPHORUS  CAUDATUS  Ehrenberg 
Plate  30,  figures  6,  7. 

?  Vorticella  furcata  Muller,  Verm.  Terr.  Fluv.,  vol.  1,  pt.  1,  1773, 
p.  110;  Animalcula  Infusoria,  1786,  p.  299. 

?  Trichoda  bilunis  Muller,  Animalcula  Infusoria,  1786,  p.  204,  pi. 
29,  fig.  4. 

?  Furcula/ria  furcata  Lamarck,  Hist.  Nat.  Anim.  sans  Vert.,  vol.  2, 
1816,  p.  39. — Dujardin,  Hist.  Nat.  Zooph.  Inf.,  1841,  p.  649. 

?  Furcocerca  serrata  Bory  de  St.  Vincent,  Diet.  Class.  Hist.  Nat., 
vol.  7,  1825,  p.  83  =  Vorticella  furcata  Muller  renamed. 

Diglena  caudata  Ehrenberg,  Abh.  Akad.  Wiss.  Berlin  (for  1833), 
1834,  p.  205;  Infusionsthierchen,  1838,  p.  445,  pi.  55,  fig.  6. — 
Perty,  Zur  Kenntn.  kleinst.  Lebensf.,  1852,  p.  40. — Bartsch, 
Jahresh.  Naturk.  Wiirttemberg,  vol.  26,  1870,  p  342;  Rotat.  Hun- 
gariae,  1877,  p.  34. — Daday,  Erdelyl  Muz-Egyl.  Evkon.,  new  ser., 
vol.  2,  1877,  p.  181. — Eyferth,  Einf.  Lebensf.,  1878,  p.  83;  ed.  2, 
1885,  p.  108. — Hudson  and  Gosse,  Rotifera,  1886,  vol.  2,  p.  51, 
pi.  19,  fig.  8. — Hood,  Scottish  Natural.,  vol.  11,  1891,  p.  74. — Ter- 
netz,  Rot.  Umg.  Basels,  1892,  p.  13.— Bilfinger,  Jahresh. 
Naturk.  Wiirttemberg,  vol.  48,  1892,  p.  115. — Glasscott,  Sci. 
Proc.  Royal  Dublin  Soc.,  new  ser.,  vol.  8,  1893,  p.  59. — Wierzej- 
ski,  Rozpr.  Akad.  Umiej.,  Wydz.  Mat.-Przyr.,  Krakow,  ser.  2, 
vol.  6,  1893,  p.  232. — Jennings,  Bull.  Michigan  Fish  Comm.  No. 

3,  1894,  p.  18;  Bull.  U.  S.  Fish  Comm.,  vol.  19  (for  1899),  1900, 
p.  87. — Trgovcevic,  Rad.  Jugoslav.  Akad.  Znan.  i  XJmjeln.,  vol. 
128,  1896,  p.  126;  Glasn.  Hrvatsk.  Naravosl.  Drustva,  vol.  10, 
1898,  p.  125. — Stenroos,  Acta  Soc.  Fauna  et  Flora  Fennica, 
vol.  17,  No.  1,  1898,  p.  138.— Von  Hofsten,  Arkiv  Zool.,  Stock¬ 
holm,  vol.  6,  No.  1,  1909,  p.  17;  Naturw.  Unters.  Sarekgeb.,  vol. 

4,  1923,  p.  848,  fig.  4. — Runnstrom,  Zool.  Anz.,  vol.  34,  1909,  p. 
269. — Stevens,  Trans.  Devonshire  Assoc.  Adv.  Sci.,  vol.  44,  1912, 
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p.  688. — Lucks,  Rotatorienfauna  Westpreussens,  1912,  p.  56. — 
Voigt,  Siisswasserfauna  Deutschlands,  pt.  14,  1912,  p.  108,  fig:. 
202. — Jakubski,  Rozpr.  Wiad.  Muz.  Dzieduszyckich,  vol.  1,  1914, 
p.  19. — Weber  and  Montet,  Cat.  Invert.  Suisse,  pt.  11,  1918,  p. 
129. 

Diglena  biraphis  Gosse,  Ann.  Mag.  Nat.  Hist.,  ser.  2,  vol.  8,  1851, 
p.  200. — Hudson  and  Gosse,  Rotifera,  1886,  vol.  2,  p.  53,  pi.  19, 
fig.  3. — Bilfinger,  Jahresh.  Naturk.  Wurttemberg,  vol.  48,  1892, 
p.  115. — Jennings,  Bull.  Michigan  Fish  Comm.,  No.  3,  1894,  p. 
18;  Bull.  U.  S.  Fish  Comm.,  vol.  19  (for  1899),  1900,  p.  87. — 
Hood,  Proe.  Royal  Irish  Acad.,  ser.  3,  vol.  3,  1895,  p.  682. — Hem- 
pel,  Bull.  Ilinois  State  Lab.  Nat.  Hist.,  vol.  5,  1898,  p.  371. — 
Voigt,  Forschungsber.  Biol.  Stat.  Pion,  vol.  11,  1904,  p.  49;  Suss- 
wasserfauna  Deutschlands,  pt.  14,  1912,  p.  105,  figs.  195,  196.- — 
Rousselet,  Journ.  Royal  Micr.  Soc.,  1906,  p.  411;  Proc.  Royal 
Micr.  Soc.,  1906,  p.  411;  Proc.  Royal  Irish  Acad.,  vol.  31,  No.  51, 
1911,  p.  5. — Kofoid,  Bull.  Illinois  State  Lab.  Nat.  Hist.,  vol.  8, 

1908,  p.  198. — De  Beauchamp,  Arch.  Zool.  Exper.,  ser.  4,  vol.  10, 

1909,  p.  228,  fig.  XXXV  A. — Daday,  Zoologica,  pt.  59,  1910,  p.  70. 
Shephard,  Proc.  Royal  Soc.  Victoria,  new  ser.,  vol.  24,  1911,  p. 
53. — Jakubski,  Zool.  Anz.,  vol.  39,  1912,  p.  541;  Rozpr.  Wiad. 
Muz.  Dzieduszyckich,  vol.  1,  1914,  p.  19. — Iroso,  Atti  R.  1st.  In- 
corr.  Napoli,  vol.  64  (for  1912),  1913,  p.  459. — Mola,  Ann.  Biol. 
Lac.,  vol.  6,  1913,  p.  246. — Lauterborn,  Verh.  Nat.-Med.  Ver. 
Heidelberg,  new  ser.,  vol.  13,  1915,  p.  457. 

Encentrum  biraphis  Kozar,  Zool.  Anz.,  vol.  44,  1914,  p.  418. — 
Jakubski,  Kosmos  (Lwow),  vol.  43,  1918,  p.  25. 

The  body  is  elongate,  very  slender,  almost  cylindric,  but 
very  slightly  gibbous  posteriorly;  the  integument  is  fairly 
rigid  and  the  outline  nearly  constant 

The  head  is  short,  about  one  fourth  of  the  length  of  the 
body,  cylindric,  oblique  anteriorly  and  separated  from  the 
abdomen  by  a  distinct  neck.  The  corona  is  slightly  oblique 
and  no  rostrum  is  present.  The  abdomen  is  elongate, 
nearly  cylindric,  and  deepest  at  about  two  thirds  length, 
tapering  gradually  to  the  prominent  tail.  Longitudinal 
lines  indicate  the  boundaries  of  a  rudimentary  dorsal  and 
ventral  plate,  terminating  in  a  distinct  transverse  line. 
The  foot  is  very  large  and  oblique.  The  toes  are  extremely 
long,  about  two  fifths  of  the  entire  length,  very  slender,  and 
parallel-sided  for  about  three  fourths  of  their  length ;  from 
there  the  ventral  edge  begins  to  curve  gTadually  towards 
the  straight  dorsal  edge,  forming  acute  points. 

The  trophi  are  large  and  not  very  robust.  The  rami  are 
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rather  narrow,  abruptly  bent  a  little  below  mid-length,  and 
terminate  in  a  knoblike  enlargement  with  two  small,  pointed 
teeth,  directed  obliquely  inwards  and  forward.  Each 
ramus  has  a  broad,  lamellar  alula,  extending  nearly  full 
length.  The  fulcrum  is  short,  about  one  third  as  long  as 
the  rami,  and  rather  stout.  The  unci  have  each  a  single, 
very  slender  tooth,  resting  on  the  enlarged  ends  of  the  rami. 
The  manubria  are  as  long  as  the  incus,  slender  and  slightly 
curved.  No  salivary  glands  are  present. 

There  is  no  distinct  separation  between  stomach  and  in¬ 
testine.  The  walls  of  the  stomach  are  filled  with  symbiotic 
zoochlorellae  and,  as  in  several  other  rotifers  with  this  rela¬ 
tionship,  no  gastric  glands  are  present,  but  the  stomach 
extends  forwlard,  above  and  below  the  mastax,  as  blind 
caeca.  The  ovary  and  bladder  are  normal.  The  foot 
glands  are  very  small  and  pyriform. 

The  eyespots  are  large  and  frontal.  No  retrocerebral 
sac  is  present. 

Total  length  260 //,;  toes  70/*;  trophi  35//,. 

Dicranophorus  caudatus  is  a  sapropelic  animal,  living  in 
the  decaying  organic  mud  on  the  bottom  of  ponds  and  pools 
with  abundant  vegetation  and  alkaline  water,  pH  =  7.0  and 
higher;  in  such  conditions  it  is  fairly  common  and  usually 
occurs  in  large  numbers. 

How  Gosse  could  fail  to  see  the  identity  of  his  D.  biraphis 
with  Ehrenberg’s  animal  and  then  substitute  an  entirely 
different  species  as  D.  caudatus,  is  so  far  inexplicable.  The 
synonymy  since  the  publication  of  the  Rotifera  no  doubt 
refers  to  some  animal  resembling  Gosse’s  figure,  and  not  to 
Ehrenberg’s  species. 

DICRANOPHORUS  TOR  VITUS  Hairing  and  Myers,  new  species. 

Plate  36,  figures  3,  4. 

The  body  is  moderately  elongate,  rather  slender  and 
slightly  gibbous  dorsally;  the  ventral  surface  is  nearly 
straight.  The  integument  is  flexible,  but  the  outline  is 
fairly  constant.  The  animal  is  transparent. 

The  head  is  long,  about  two  fifths  of  the  length  of  the 
body,  and  separated  from  the  abdomen  by  a  rather  indis¬ 
tinct  neck.  The  corona  is  almost  ventral  and  nearly  as 
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long  as  the  head.  The  rostrum  is  large,  rounded  anteriorly 
and  decurved.  The  abdomen  is  relatively  short,  gibbous 
posteriorly  and  tapers  rapidly  to  the  very  small  tail;  the 
only  indication  of  a  stiffening  of  the  integument  is  an  ob¬ 
scure  posterior  transverse  fold.  The  foot  joint  is  short  and 
fairly  stout.  The  toes  are  extremely  long,  one  third  of  the 
total  length,  broad  at  the  base,  tapering  gradually  to 
slightly  blunted  tips,  and  distinctly  decurved. 

The  trophi  are  small,  but  fairly  stout.  The  rami  are  ly- 
rate,  without  alulae  or  inner  marginal  teeth,  and  terminate 
in  two  small,  unequal,  divergent  teeth.  The  fulcrum  is 
very  short,  less  than  one  fourth  of  the  length  of  the  rami. 
The  unci  are  long,  ending  in  a  stout,  curved  tooth,  resting 
between  the  terminal  teeth  of  the  rami ;  the  outer  ends  are 
not  hinged  directly  to  the  manubria,  but  through  an  inter¬ 
vening  “sclerite”,  an  indurated  sinus  of  the  pharyngeal 
cuticle.  The  manubria  are  fairly  stout,  sharply  outcurved 
anteriorly  and  nearly  straight  posteriorly.  Salivary  glands 
are  not  present. 

The  gastric  glands  are  oval  and  rather  small.  There  is 
no  distinct  separation  between  the  stomach  and  intestine. 
The  ovary  and  bladder  are  normal.  The  foot  glands  are 
small  and  pyriform. 

The  retro  cerebral  sac  is  small  and  the  ducts  rudimentary. 
No  eyespots  are  present. 

Total  length  250/*;  toes  85/*;  trophi  20/*. 

Dicranophorus  torvitus  is  apparently  rare;  we  have 
found  it  in  small  numbers  at  Gravelly  Run,  near  Atlantic 
City,  New  Jersey,  and  in  a  small  stream  in  the  woods,  near 
the  Bureau  of  Standards,  in  Washington,  District  of  Colum¬ 
bia.  It  has  a  superficial  resemblance  to  D.  uncinatus,  but 
differs  considerably  in  the  form  and  size  of  the  trophi. 

DICRAN OPHORU S  UNCINATUS  (Milne) 

Plate  36,  figures  1,  2. 

Diglena  uncinata  Milne,  Proc.  Philos.  Soc.  Glasgow,  vol.  17,  1886, 
p.  141,  pi.  2,  figs.  1,  2,  8. — Hudson  and  Gosse,  Rotifera,  Suppl. 
1889,  p.  30,  pi.  33,  fig.  13. — Bilfinger,  Jahresh.  Naturk.  Wurttem- 
berg,  vol.  48,  1892,  p.  115. — Glasscott,  Sci.  Proc.  Royal  Dublin 
Soc.,  new  ser.,  vol.  8,  1893,  p.  85. — Weber,  Rev.  Suisse  Zool.,  vol. 
5,  1898,  p.  496,  pi.  19,  figs.  15-18,— Voigt,  Forschungsber.  Biol. 
Stat.  Plon,  vol.  11,  1904,  p.  48. — Rousselet,  Journ.  Royal  Micr. 
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Soc.,  1906,  p.  411. — Thallwitz,  Ann.  Biol.  Lac.,  vol.  1,  1906,  pp. 
262,  299. — Kofoid,  Bull.  Illinois  State  Lab.  Nat.  Hist.,  vol.  8, 
1908,  p.  198. — Schlenker,  Mitt.  Geol.  Abt.  Wiirttemberg.  Stat. 
Landesamt,  No.  5,  1908,  p.  246. — Hexnis,  Arch.  Hydrobiol.  vol.  5, 
1910,  p.  116. — Murray,  Bathym.  Survey  Scottish  Lochs,  vol.  1, 
1910,  p.  322. — Lie-Pettersen,  Bergens  Mus.  Aarbog  (for  1909), 
1910,  No.  15,  p.  49. — Stevens,  Trans.  Devonshire  Assoc.  Adv. 
Sci.,  vol.  44,  1912,  p.  688. — Bornhauser,  Int.  Rev.  Hydrobiol.  u. 
Hydrograph.,  Biol.  Suppl.,  No.  4,  1912,  p.  15. — Thiebaud,  Bull. 
Soc.  Neuchatel.  Sci.  Nat.,  vol.  38,  1912,  p.  7. — Mola,  Ann.  Biol. 
Lac.,  vol.  6,  1913,  p.  246. — Penard,  Rev.  Suisse  Zool.,  vol.  22, 

1914,  p.  4. — Weber  and  Montet,  Cat.  Invert.  Suisse,  pt.  11,  1918, 
p.  130. 

Diglena  aquila  Gosse,  Journ.  Royal  Micr.  Soc.,  1887,  p.  865,  pi.  14, 
fig.  10. — Hudson  and  Gosse,  Rotifera,  Suppl.,  1889,  p.  28,  pi.  31, 
fig.  20. — Glasscott,  Sci.  Proc.  Royal  Dublin  Soc.,  new  ser.,  vol.  8, 
1893,  p.  84. — Hood,  Proc.  Royal  Irish  Acad.,  ser.  3,  vol.  3,  1895, 
p.  681. — Mola,  Ann.  Biol.  Lac.,  vol.  6,  1913,  p.  247. — De  Beau¬ 
champ,  Bull.  Soc.  Zool.  France,  vol.  38,  1914,  p.  328,  fig.  4. — 
Weber  and  Montet,  Cat.  Invert.  Suisse,  pt.  11,  1918,  p.  132. 

Arthroglena  uncinata  Von  Hofsten,  Arkiv  Zool.,  Stockholm,  vol. 
6,  No.  1,  1909,  p.  26. — Voigt,  Susswasserfauna  Deutschlands,  pt. 
14,  1912,  p.  Ill,  fig.  209. — Jakubski,  Rozpr.  Wiad.  Muz.  Dziedu- 
szyckich,  vol.  1,  1914,  p.  20. — Montet,  Rev.  Suisse  Zool.,  vol.  23, 

1915,  p.  329. — Monard,  Bull.  Neuchatel.  Sci.  Nat.,  vol.  44,  1919, 
p.  60. — Oparina-Kharitonova,  Izv.  Biol.  Nauchno-Issl.  Inst. 
Permsk.  Univ.,  vol.  3,  1925,  pp.  412,  435. 

Pleurotrocha  uncinata,  Zavadovski,  Trudy  Lab.  Eksper.  Biol.  Mos- 
kovsk.  Zooparka,  vol.  2,  1926,  p.  270,  fig.  21. 

The  body  is  moderately  elongate,  rather  slender  and 
slightly  gibbous  dorsally;  the  ventral  surface  is  nearly  flat. 
The  integument  is  slightly  stiffened,  and  the  outline  is  fairly 
constant.  The  animal  is  moderately  transparent. 

The  head  is  long,  about  two  fifths  of  the  length  of  the 
body,  and  separated  from  the  abdomen  by  a  somewhat  in¬ 
distinct  neck.  The  corona  is  ventral  and  almost  as  long  as 
the  head.  The  rostrum  is  large,  rounded  anteriorly  and 
strongly  deeurved ;  on  small,  sharply  marked,  circular  areas 
at  its  base  are  two  tufts  of  a  few  very  long  cilia,  movable  in¬ 
dependently  of  the  corona  somewhat  like  the  flagellum  of  the 
Mastigophora.  The  abdomen  is  rather  short  and  gibbous 
posteriorly,  tapering  rapidly  to  the  very  small  tail ;  in  front 
of  this  is  an  obscure  transverse  fold.  The  foot  is  short, 
stout  and  oblique  anteriorly.  The  toes  are  extremely  long, 
about  three  fourths  as  long  as  the  body,  broad  at  the  base, 
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tapering  rapidly  for  one  third  of  their  length,  and  continu¬ 
ing  as  nearly  cylindric  rods,  very  slightly  decurved  and 
terminating  in  blunted  tips. 

The  trophi  are  large  and  robust.  The  rami  are  broadly 
pyriform  and  very  narrow  posteriorly ;  at  their  widest  point 
they  are  abruptly  narrowed  and  continue  as  a  long,  strongly 
curved  main  tooth;  at  its  base  is  a  very  long,  slender,  needle¬ 
like  secondary  tooth,  which  forms  a  right  angle  with  the 
axis  of  the  trophi  and  is  long  enough  to  engage  with  its  mate 
on  the  opposite  side.  The  fulcrum  is  short  and  robust. 
The  unci  are  long,  acutely  pointed,  and  have  somewhat  be¬ 
yond  half  length  a  knob-like  enlargement,  which  rests  on 
the  rami  and  serves  as  a  pivot;  their  outer  ends  are  joined 
to  the  manubria  through  a  small  “sclerite”,  produced  into  a 
very  thin,  broad,  incurved  lamella,  originating,  as  pointed 
out  by  De  Beauchamp,  as  a  sinus  of  the  pharyngeal  cuticle. 
The  manubria  are  long  and  stout,  nearly  straight,  enlarged 
anteriorly  and  slightly  outcurved  posteriorly.  Salivary 
glands  are  not  present. 

The  gastric  glands  are  oval  and  very  small.  The  stomach 
and  intestine  are  separated  by  an  indistinct  construction. 
The  ovary  and  bladder  are  normal.  The  foot  glands  are 
small  and  pyriform. 

The  retrocerebral  sac  is  small  and  the  ducts  rudimentary. 
No  eyespots  are  present. 

Total  length  225/*;  toes  90//.;  trophi  80/*. 

Dicranophorus  uncinatus  is  apparently  rare.  We  have 
found  it  only  in  acid  water,  pH  4. 0-6. 4,  at  “Paradise  Ditch”, 
near  Egg  Harbor,  New  Jersey,  and  in  Lake  Wood,  Mount 
Desert  Island,  Maine.  Milne's  material  probably  came 
from  the  neighborhood  of  Glasgow,  Gosse's  and  Hood's 
from  Ireland.  Bilfinger  found  it  at  Heilbronn,  Esslingen 
and  Bieberach,  and  De  Beauchamp  in  the  “gours”  of  the 
Garonne,  near  Toulouse. 

.. '  'T  v£3£9 

DICRANOPHORUS  SP. 

Plate  36,  figures  5,  6. 

Some  of  the  characteristic  features  of  this  species  are 
still  in  doubt  and  can  not  be  determined  until  more  material 
becomes  available.  We  have  therefore  decided  not  to  name 
it  until  a  complete  description  is  possible. 
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Genus  STREPTOGNATHA  Harring  and  Myers,  new  genus. 

Dicranophorine  rotifers  with  elongate,  fusiform,  illori- 
cate  body,  a  head  segment,  separated  from  the  abdomen  by 
a  distinct  neck;  the  abdomen  is  nearly  cylindric,  tapering 
posteriorly  to  a  small  tail ;  the  foot  is  large  and  conical,  the 
toes  long. 

The  corona  is  obliquely  frontal  with  two  laterjal,  auricle¬ 
like  tufts  of  long  cilia ;  the  rostrum  is  short  and  broad. 

The  trophi  are  forcipate,  but  somewhat  aberrant;  the 
incus  is  Y-shaped  and  formed  of  long,  slender  rods;  the 
unci  are  pivoted  with  their  posterior  ends  on  the  tips  of  the 
rami ;  the  manubria  are  long,  slender  rods,  attached  at  the 
mid-point  of  the  unci;  to  the  tips  of  the  unci  are  attached 
elongate,  naviculoid  selerites,  specializations  of  the  pharyn¬ 
geal  wall. 

The  retrocerebral  sac  is  well  developed ;  twTo  pairs  of  col¬ 
orless  eyespots  are  present. 

Symbiotic  zoochlorella  are  present  in  the  walls  of  tne 
stomach  and  in  the  body  cavity. 

Type  of  the  genus. — Streptognatha  lepta,  new  species. 

STREPTOGNATHA  LiEPTA  Harriisg-  and  Myers,  new  species. 

Plate  37,  figures  4-6. 

The  body  is  elongate,  subcylindric,  very  slender,  convex 
dorsally  and  concave  ventrally.  The  integument  is  very 
flexible  and  the  outline  constantly  changing.  The  full 
grown  animal  is  colored  green  by  symbiotic  zoochlorellae. 

The  head  is  short,  less  than  one  fourth  of  the  length  of 
the  body,  slightly  deflexed  and  separated  from  the  abdomen 
by  a  well  marked  neck.  The  corona  is  oblique  and  occupies 
less  than  half  the  length  of  the  head;  it  has  prominent, 
lateral,  auricle-like  tufts  of  long  cilia.  The  rostrum  is 
short,  broad,  truncate  anteriorly  and  decurved.  The  ab¬ 
domen  is  long,  cylindric  and  slightly  curved,  tapering  pos¬ 
teriorly  to  the  minute  tail.  The  integument  is  without 
longitudinal  divisions  or  circular  folds;  at  the  base  of  the 
tail  there  is  a  strongly  oblique  circular  fold,  limiting  the 
abdomen  posteriorly.  The  foot  is  large,  conical  and  two- 
jointed,  the  basal  joint  much  larger  than  the  posterior. 
The  toes  are  long,  about  one  seventh  of  the  total  length, 


Harring  &  Myers— Rotifer  Fauna  of  Wisconsin.— IV .  749 

slender,  tapering1,  acutely  pointed,  decurved  and  with  a 
bulbous  enlargement  at  the  base,  appearing  on  the  sides 
and  the  ventral  edge,  but  not  on  the  dorsal  edge. 

The  trophi  are  large,  but  the  component  pieces  very 
slender.  The  incus  is  Y-shaped ;  fulcrum  and  rami  are 
long,  straight,  very  slender,  round  rods.  The  unci  are  rod¬ 
shaped,  pointed  anteriorly  and  resting  with  their  external 
ends  on  the  rami.  The  manubria  are  very  long,  slender, 
slightly  curved,  round  rods,  pointed  posteriorly  and  at¬ 
tached  with  their  anterior  ends  to  the  mid-point  of  the  unci. 
At  the  tip  of  each  uncus  is  attached  an  elongate,  naviculoid 
sclerite,  which  follows  the  movements  of  the  uncus.  This 
element,  not  found  in  any  other  type  of  mastax,  is  un¬ 
doubtedly  a  simple  indurated  or  sclerified  invagination  of 
the  pharyngeal  wall,  which  are  found  in  several  instances 
among  the  Notommatidae,  but  nothing  resembling  this. 
Its  function  is  unknown ;  the  action  of  the  trophi  has  been 
studied  carefully  for  a  possible  hint,  but  none  was  found. 
The  trophi  are  not  especially  formidable;  they  are  fre¬ 
quently  and  vigorously  protruded,  but  their  movements  are 
limited  to  simple  opening  and  closing,  the  unci  pivoting 
outwards  on  the  tips  of  the  rami ;  in  the  seizure  of  prey  the 
naviculoid  sclerites  would  appear  to  nullify  the  effective¬ 
ness  of  the  unci.  It  should  be  noted  that  the  manubria  are 
on  the  ventral  side  of  the  incus  and  the  pharyngeal  invagi¬ 
nations  on  the  dorsal  side. 

The  oesophagus  is  fairly  long  and  slender.  The  gastric 
glands  are  very  small  and  elongate.  Symbiotic  zoochlorella 
are  present  in  the  walls  of  the  stomach  and  free  in  the  body 
cavity  in  the  full  grown  animal.  The  ovary  and  bladder 
are  normal.  The  foot  glands  are  large  and  pyriform. 

The  ganglion  is  large  and  saccate;  the  retrocerebral  sac 
is  large  and  projects  beyond  the  neck  fold;  the  duct  is  well 
marked  and  functional.  At  the  base  of  the  rostrum  are  two 
pairs  of  colorless  eyespots,  as  shown  in  figure  5,  the  anterior 
pair  largest  and  farthest  apart.  No  subcerebral  glands 
are  present. 

Total  length  185-240/*;  toes  25-30/*;  trophi  30-35/*. 

Streptognatha  lepta  is  common  in  soft,  acid  water  ponds 
in  Vilas  and  Oneida  counties,  Wisconsin,  on  Mount  Desert 
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Island,  Maine,  and  around  Atlantic  City,  New  Jersey.  It 
is  very  restless  and  almost  impossible  to  narcotize  satisfac- 
torily.  ,  J'lllll 

Genus  ERIGNATHA  Harring  and  Myers. 

Dicranophorine  rotifers  with  subcylindric  or  fusiform, 
illoricate  body ;  a  head  segment  separated  from  the  abdomen 
by  a  distinct  neck;  the  abdomen  tapers  posteriorly  to  a 
minute  tail ;  the  foot  is  conical  and  rather  short ;  the  toes  are 
relatively  short  and  decurved. 

The  corona  is  oblique,  with  two  lateral,  auricle-like  tufts 
of  long  cilia ;  the  rostrum  is  short  and  broad. 

The  trophi  are  modified  forcipate;  the  rami  are  bent  at  a 
nearly  right  angle  at  mid-length  and  terminate  in  long,  slen¬ 
der,  single  teeth;  unci  and  manubria  are  both  jointed  on 
the  external  angles  of  the  rami,  the  unci  being  very  long 
and  slender. 

No  retrocerebral  sac  is  present;  some  species  have  sub¬ 
cerebral  glands ;  eyespots  may  be  frontal,  cervical  or  absent. 

Type  of  the  genus — Erignatha  clastopis  (Gosse)  =  Dig- 
lena  clastopis  Gosse. 

ERIGNATHA  CLASTOPIS  (Gosse). 

Plate  38,  figures  1,  2. 

Diglena  clastopis  Gosse,  in  Hudson  and  Gosse,  Rotifera,  1886,  vol. 
2,  p.  52,  pi.  19,  fig.  5. — Hood,  Scottish  Nat.,  vol.  11,  1891,  p.  74. — 
Voigt,  Forschungsber.  Biol.  Stat.  Plon,  vol.  11,  1904,  p.  48,  pi.  2, 
fig.  15;  Susswasserfauna  Deutschlands,  pt.  14,  1912,  p.  109,  fig. 
205. — De  Beauchamp,  Arch.  Zool.  Exp6r.,  ser.  4,  vol.  10,  1909, 
pp.  160,  227,  figs.  XII  F,  XXXV  B.— Stevens,  Trans.  Devon¬ 
shire  Assoc.  Adv.  Sci.,  vol.  44,  1912,  p.  688. — Hakring,  Proc.  U. 
S.  Nat.  Mus.,  vol.  46,  1913,  p.  397,  pi.  34,  figs.  11-13.— Jakubski, 
Rozpr.  Wiad.  Muz.  Dzieduszyckich,  vol.  1,  1914,  p.  19. — Miller, 
Izv.  Ivanovo-Voznesensk.  Polit.  Inst.,  No.  6,  1922,  p.  399. 

Encentrum  clastopis  Kozar,  Zool.  Anz.,  vol.  44,  1914,  p.  418. — 
Jakubski,  Kosmos  (Lwow),  vol.  43,  1918,  p.  25. 

Erignatha  clastopis  Harring  and  Myers,  Trans.  Wisconsin  Acad. 
Sci.,  vol.  20,  1922,  p.  555. 

The  body  is  elongate,  spindle-shaped,  slender,  convex 
dorsally  and  slightly  concave  ventrally.  The  integument  is 
very  flexible,  but  the  outline  is  fairly  constant.  The  ani¬ 
mal  is  usually  colored  brownish  by  ingested  food  material. 
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The  head  is  fairly  long,  about  one  fourth  of  the  length  of 
the  body,  slightly  deflexed  and  separated  from  the  abdomen 
by  a  well  marked  neck.  The  corona  is  oblique  and  occupies 
less  than  half  the  length  of  the  head;  it  has  prominent, 
lateral,  auricle-like  tufts  of  long  cilia.  The  rostrum  is 
short,  rather  narrow,  truncate  anteriorly  and  decurved. 
The  abdomen  is  long,  slightly  gibbous  dorsally,  deepest  near 
mid-length,  and  tapers  gradually  to  the  minute  tail.  The 
integument  is  without  longitudinal  divisions,  but  the  ob¬ 
lique  circular  fold,  which  usually  limits  the  plates  poste¬ 
riorly,  is  well  marked.  The  foot  is  small,  conical  and  ob¬ 
lique  anteriorly.  The  toes  are  long,  about  one  seventh  of 
the  total  length,  slender,  tapering,  acutely  pointed  and  de¬ 
curved. 

The  trophi  are  rather  small,  but  robust.  The  rami  are 
bent  at  a  nearly  right  angle  at  mid-length,  the  basal  sec¬ 
tions  parallel  and  meeting  at  a  very  obtuse  angle,  the  ter¬ 
minal  being  a  long,  slender,  slightly  curved  and  acutely 
pointed  tooth.  The  fulcrum  is  very  short.  The  unci  are 
pivoted  on  the  external  angles  of  the  rami ;  they  are  slightly 
crutched  at  the  joint,  very  long,  stout,  curved  and  acutely 
pointed.  The  manubria  are  very  short,  slender,  slightly 
S-curved  and  jointed  to  rami  and  unci  at  the  external  angle 
of  the  rami;  as  far  as  may  be  judged  from  their  develop¬ 
ment,  they  play  only  a  subordinate  role  in  the  function  of 
the  mastax.  A  pair  of  slender,  L-shaped  rods  are  im- 
embedded  in  the  dorsal  wall  of  the  mastax  and  apparently 
attached  with  their  posterior  ends  to  the  “triple”  joint  at 
the  external  angles  of  the  rami.  Salivary  glands  are  not 
present. 

The  oesophagus  is  short.  The  gastric  glands  are  very 
small  and  oval.  Stomach  and  intestine  are  not  distinctly 
separated.  The  ovary  and  bladder  are  normal.  The  foot 
glands  are  large  and  pyriform. 

The  ganglion  is  large  and  saccate.  No  retrocerebral  sac 
is  present  and  in  material  from  some  localities  there  are  no 
subcerebral  glands,  while  in  other  specimens  two  long- 
stalked  glands  are  found,  reaching  beyond  the  mastax  and 
each  enclosing  a  clear  globule.  At  the  base  of  the  rostrum 
are  two  eyespots,  composed  of  red  pigment  granules  with¬ 
out  any  enclosing  capsule. 

Total  length  175/z:  toes  24,u;  trophi  30, a. 
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Erignatha  clast  opis  is  fairly  common  in  weedy  ponds 
everywhere.  In  the  United  States  the  form  without  sub¬ 
cerebral  glands  is  found  nearly  everywhere;  the  specimens 
figured  were  originally  described  from  France  by  De 
Beauchamp.  Except  for  the  presence  or  absence  of  the 
glands,  there  is  no  other  discoverable  difference  in  the  two 
forms;  the  trophi  are  identical.  For  the  present  it  seems 
therefore  advisable  to  consider  them  local  races  of  the  same 
species. 

ERIGNATHA  SAGITTA  Harrlug  and  Myers,  new  species. 

Plate  38,  figures  5,  6. 

The  body  is  rather  short,  spindle-shaped,  fairly  stout, 
convex  dorsally  and  slightly  concave  ventrally.  The  integ¬ 
ument  is  flexible,  but  the  outline  is  fairly  constant.  The 
animal  is  fairly  transparent. 

The  head  is  long,  about  one  third  of  the  length  of  the 
body,  slightly  deflexed  and  separated  from  the  abdomen  by 
a  strongly  marked  neck.  The  corona  is  but  slightly  ob¬ 
lique;  it  has  prominent,  lateral,  auricle-like  tufts  of  long 
cilia.  The  rostrum  is  very  short,  broad  at  the  base,  trun¬ 
cate  anteriorly  and  decurved.  The  abdomen  is  fairly  long, 
curved,  deepest  at  about  one  third  length,  and  tapers  grad¬ 
ually  to  a  rudimentary  tail.  The  integument  is  without 
longitudinal  divisions,  but  the  oblique  circular  fold,  which 
usually  limits  the  plates  posteriorly,  is  well  marked.  The 
foot  is  conical,  fairly  large  and  has  two  joints  of  nearly 
equal  length.  The  toes  are  short,  about  one  eighth  of  the 
total  length,  very  stout,  acutely  pointed,  decurved  and  wide 
apart  at  the  base. 

The  trophi  are  small  and  slender.  The  rami  are  rhom¬ 
boid,  the  basal  sections  nearly  parallel  and  forming  a  nearly 
right  angle  with  the  very  long,  slender,  terminal  teeth, 
which  are  slightly  incurved  at  the  tips.  The  fulcrum  is  as 
long  as  the  rami  and  somewhat  thickened  near  the  base. 
The  unci  and  manubria  are  both  jointed  on  the  external 
angles  of  the  rami ;  the  unci  are  long,  very  slender,  slightly 
incurved  at  the  tips  and  knobbed  posteriorly.  The  manu¬ 
bria  are  nearly  as  long  as  the  incus,  very  slightly  curved, 
clubbed  anteriorly  and  knobbed  posteriorly.  Salivary 
glands  are  not  present. 
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The  oesophagus  is  long  and  slender.  The  gastric  glands 
are  large  and  elongate  oval.  Stomach  and  intestine  are  not 
distinctly  separated.  The  ovary  and  bladder  are  normal. 
The  foot  glands  are  minute  and  pyriform. 

The  ganglion  is  large  and  saccate;  at  its  posterior  end 
are  two  large,  purplish-red  eyespots.  A  retrocerebral  sac 
is  not  present,  but  the  subcerebral  glands  are  well  developed 
and  nearly  as  long*  as  the  ganglion. 

Total  length  155/x;  toes  18/x ;  trophi  20/x. 

Erignatha  sagitta  was  collected  in  a  brackish  pond  at 
Margate,  near  Atlantic  City,  New  Jersey.  It  has  consider¬ 
able  external  resemblance  to  the  marine  Encentrum — spe¬ 
cies,  but  is  readily  recognized  by  the  two  large  cervical  eye- 
spots  and  the  trophi. 

ERIGNATHA  BELODON  Harring  and  Myers,  new  species. 

Plate  39,  figures  3-5. 

The  body  is  elongate,  subcylindric,  slender,  very  slightly 
gibbous  dorsally  and  nearly  straight  ventrally.  The  integ¬ 
ument  is  very  flexible  and  the  outline  is  somewhat  variable. 
The  animal  is  very  transparent. 

The  head  is  rather  short,  about  one  fourth  of  the  length 
of  the  body,  and  separated  from  the  abdomen  by  a  well 
marked  neck.  The  corona  is  oblique  and  occupies  about 
half  the  length  of  the  head ;  it  has  fairly  prominent,  lateral, 
auricle-like  tufts  of  long  cilia.  The  rostrum  is  short,  broad, 
rounded  anteriorly  and  abruptly  decurved.  The  abdomen 
is  very  nearly  cylindric,  faintly  gibbous  at  about  two  thirds 
length,  and  tapers  slightly  to  the  minute  tail.  The  in¬ 
tegument  is  without  longitudinal  divisions,  but  the  oblique 
circular  fold,  which  usually  limits  the  plates  posteriorly, 
is  well  marked.  The  foot  is  fairly  long,  conical  and  oblique 
anteriorly.  The  toes  are  short,  about  one  tenth  of  the  total 
length,  stout,  conical,  acutely  pointed  and  decurved. 

The  trophi  are  fairly  large,  elongate  and  slender.  The 
rami  are  oblong-rhomboid,  the  basal  section  lobate  and 
stout,  the  terminal  tooth  long,  slender,  tapering,  acutely 
pointed  and  abruptly  incurved  at  the  tips;  at  the  external 
angles  is  a  short  posterior  projection  at  the  ends  of  which 
is  a  joint,  uniting  the  unci  and  manubria  to  the  rami.  The 
48 
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fulcrum  is  about  two  thirds  as  long  as  the  rami.  The  unci 
are  long,  extremely  slender,  acutely  pointed  and  meet  be¬ 
low  the  middle  of  the  rami.  The  manubria  are  fairly 
short,  only  half  the  length  of  the  incus,  slender,  slightly 
curved,  rodlike,  with  a  slight,  lamellar,  anterior  expansion, 
incurved  and  faintly  knobbed  posteriorly.  Salivary  glands 
are  not  present. 

The  oesophagus  is  short.  The  gastric  glands  are  very 
small  and  oval.  Stomach  and  intestine  are  not  distinctly 
separated.  The  ovary  and  bladder  are  normal.  The  foot 
glands  are  small  and  pyriform. 

The  ganglion  is  fairly  long  and  saccate,  the  posterior 
portion  probably  constituting  a  rudimentary  retrocerebral 
sac;  it  does  not  stain  and  can  not  be  definitely  separated 
from  the  ganglion,  but  there  are  remnants  of  the  ducts. 
Subcerebral  glands  are  not  present.  At  the  base  of  the 
rostrum  are  two  pairs  of  colorless  eyespots,  the  anterior 
pair  very  small  and  close  together. 

Total  length  150/*;  toes  15/*;  trophi  22/*. 

Erignatha  belodon  has  been  collected  in  Lower  Break¬ 
neck  pond  and  Aunt  Betties  pond,  on  Mount  Desert  Island, 
Maine,  in  acid  water,  pH  =  6.2-6.4.  It  does  not  appear  to 
be  closely  related  to  other  species  of  the  group  and  is  easily 
distinguished  by  the  form  of  the  trophi  and  the  four  eye- 
spots. 


ERIGNATHA  CAPULA  Harriug?  and  Myers,  newe  species. 

Plate  38,  figures  3,  4. 

The  body  is  elongate,  subcylindric,  very  slender  and 
nearly  straight  dorsally  and  ventrally.  The  integument  is 
very  flexible  and  the  outline  is  somewhat  variable.  The 
animal  is  always  hyaline. 

The  head  is  very  long,  about  one  third  of  the  length  of 
the  body,  and  separated  from  the  abdomen  by  a  well  marked 
neck.  The  corona  is  strongly  oblique  and  occupies  about 
half  the  length  of  the  head ;  it  has  prominent,  lateral,  auri- 
cle-like  tufts  of  long  cilia.  The  rostrum  is  long,  broad  at 
the  base,  rounded  anteriorly  and  decurved.  The  abdomen 
is  long,  very  slightly  gibbous  posteriorly  and  tapers  gradu¬ 
ally  to  the  very  small  tail.  The  integument  is  without  longi- 
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tudinal  divisions,  but  the  oblique  circular  fold,  which 
usually  limits  the  plates  posteriorly,  is  well  marked.  The 
foot  is  fairly  long*,  conical  and  oblique  anteriorly.  The 
toes  are  short,  about  one  tenth  of  the  total  length,  stout, 
conical,  acutely  pointed  and  very  faintly  S-curved. 

The  trophi  are  relatively  large,  greatly  elongate  and  very 
slender.  The  rami  are  rhomboid,  the  basal  sections  fairly 
stout  and  slightly  tapering;  the  terminal  tooth  is  long,  very 
slender  and  acutely  pointed.  The  fulcrum  is  short,  about 
half  as  long  as  the  rami.  At  the  external  angles  of  the  rami 
there  is  a  “triple”  joint,  muscular  ligaments  connecting  to¬ 
gether  the  lower  ends  of  the  unci,  anterior  ends  of  the 
manubria  and  the  angles  of  the  rami.  The  unci  are  long, 
extremely  slender,  largest  at  the  base  and  tapering  grad¬ 
ually  to  acute,  needle-like  points.  The  manubria  are  exces¬ 
sively  long,  more  than  twice  the  length  of  the  incus,  clubbed 
at  the  base,  rapidly  attenuating  to  very  slender,  nearly 
straight  rods,  slightly  incurved  posteriorly.  Salivary 
glands  are  not  present. 

The  oesophagus  is  long  and  slender.  The  gastric  glands 
are  very  small  and  oval.  Stomach  and  intestine  are  not 
distinctly  separated.  The  ovary  and  bladder  are  normal. 
The  foot  glands  are  very  small  and  pyriform. 

The  ganglion  is  long  and  saccate;  its  posterior  portion 
appears  to  be  a  rudimentary  retrocerebral  sac,  but  does 
not  stain  and  is  very  imperfectly  separated  from  the  gang¬ 
lion.  Neither  subcerebral  glands  nor  eyespots  are  present. 

Total  length  160/x;  toes  15 \i\  trophi  24^. 

Erignatha  capula  was  collected  in  Lower  Breakneck  pond, 
on  Mount  Desert  Island,  Maine,  in  acid  water,  pH  =  6.4. 
It  is  evidently  very  closely  related  to  Diglena  tenuidens  De 
Beauchamp,  but  this  is  distinguished  by  the  presence  of  a 
distinct  circumapical  band,  encircling  the  rostrum  dorsally, 
and  by  having  the  unci  strongly  curved  at  the  base. 

Genus  ENCENTRUM  Ehrenberg 

Dicranophorine  rotifers  with  subcylindric  or  fusiform, 
illoricate  or  partially  loricate  body;  a  head  segment  sepa¬ 
rated  from  the  abdomen  by  a  distinct  neck;  the  abdomen 
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tapers  posteriorly  to  a  minute  tail;  the  loot  is  short  and 
conical ;  the  toes  are  short  and  decurved. 

The  corona  is  oblique,  rarely  ventral  with  two  lateral, 
auricle-like  tufts  of  long  cilia;  the  rostrum  is  well  devel¬ 
oped. 

The  trophi  are  modified  forcipate;  the  weak,  needle-like 
unci  are  rigidly  fastened  to  the  rami  and  connected  to  the 
manubria  by  a  specialized,  sclerified  invagination  of  the 
pharyngeal  wall;  the  manubria  are  jointed  to  the  rami. 

A  retrocerebral  sac  or  subcerebral  glands  are  usually, 
but  not  always  present,  eyespots  rarely. 

Type  of  the  genus — Encentrum  marinum  (Dujardin)  = 
Furcularia  marina  Dujardin. 

ENCENTRUM  MARINUM  (Dujardin) 

Plate  40,  figures  1-3. 

Furcularia  marina  Dujardin,  Hist.  Nat.  Zooph.  Inf.,  1841,  p.  649, 
pi.  22,  fig.  4. — Gosse,  Phil.  Trans.  Royal  Soc.  London,  vol.  146, 
1856,  p.  436,  pi.  17,  figs.  54,  55. — Stepanov,  Trudy  Obshch.  Isp. 
Prir.  Kharkovsk.  Univ.,  vol.  19,  1886,  p.  17. — Hudson  and  Gosse, 
Rotifera,  1886,  vol.  2,  p.  44,  pi.  19,  fig.  15. — Daday,  Ertek.  Ter- 
mesz.  Korebol,  vol.  19,  1890,  p.  8,  pi.  1,  figs.  7,  8,  11,  18. — Glass- 
cott,  Sci.  Proc.  Royal  Dublin  Soc.,  new  ser.,  vol.  8,  1893,  p.  53. — - 
Hood,  Proc.  Royal  Irish  Acad.,  ser.  3,  vol.  3,  1895,  p.  681. — Levan- 
der,  Acta  Soc.  Fauna  et  Flora  Fennica,  vol.  12,  No.  3,  1895,  p.  34, 
— Skorikov,  Trudy  Obschch.  Isp.  Prir.  Kharkovsk.  Univ.,  vol.  30, 
1896,  p.  295. — RunnstrOM,  Zool.  Anz.,  vol.  34,  1909,  p.  269. 

?  Distemma  raptor  Gosse,  in  Hudson  and  Gosse,  Rotifera,  1886,  vol. 
2,  p.  54,  pi.  19,  fig.  1. — Hood,  Scottish  Natural.,  vol.  11,  1891,  p. 
74;  Proc.  Royal  Irish  Acad.,  ser.  3,  vol.  3,  1895,  p.  682. 

Distemma  marina  Gosse,  Journ.  Royal  Micr.  Soc.,  1887,  p.  367,  not 
Distemma  marina  Ehrenberg. 

Distemma  platyceps  Gosse,  Journ.  Royal  Micr.  Soc.,  1887,  p.  866, 
pi.  14,  fig.  12. — Hudson  and  Gosse,  Rotifera,  Suppl.,  1889,  p.  31, 
pi.  31,  fig.  25. — Hood,  Scottish  Natural.,  vol.  11,  1891,  p.  74; 
Proc.  Royal  Irish  Acad.,  ser.  3,  vol.  3,  1895,  p.  682. 

Pleurotrocha  marina  Bergendal,  Acta  Univ.  Lundensis,  vol.  28, 
1892,  sect.  2,  No.  4,  p.  50,  pi.  1,  fig.  13. — Lie-PEttersen,  Bergens 
Mus.  Aarbog,  1905,  No.  10,  p.  31. 

Diglena  marina  Von  Hofsten,  Zool.  Bidr.  Uppsala,  vol.  1,  1912, 
p.  203,  fig.  3. 

Encentrum  marinum  Harring,  Bull.  81  U.  S.  Nat.  Mus.,  1913,  p. 
43. — Hauer,  Mitt.  Geogr.  Ges.  u.  Naturh.  Mus.  Liibeck,  ser.  2, 
No.  30,  1925,  p.  156,  fig.  2. 
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The  body  is  elongate,  spindle-shaped,  fairly  slender,  con¬ 
vex  dorsally  and  slightly  concave  ventrally.  The  integu¬ 
ment  is  leathery  and  the  outline  is  fairly  constant.  The 
animal  is  moderately  transparent. 

The  head  is  fairly  long,  about  one  fourth  of  the  length  of 
the  body,  slightly  deflexed  and  separated  from  the  abdomen 
by  a  well  marked  neck.  The  corona  is  very  slightly  oblique, 
with  two  minute,  tubular,  sensory  palpi  under  the  rostrum, 
which  is  very  short,  broad  and  rounded  anteriorly.  The 
abdomen  is  elongate  and  deepest  near  mid-length,  tapering 
gradually  to  the  minute  tail.  The  integument  is  divided 
longitudinally  by  wide  lateral  sulci  into  a  dorsal  and  a  ven¬ 
tral  plate,  limited  posteriorly  by  a  well  marked,  circular 
fold.  The  foot  is  short,  very  stout  and  conical.  The  toes 
are  short,  about  one  seventh  of  the  total  length,  stout,  very 
slightly  decurved,  blade-shaped  and  wide  apart  at  the  base. 

The  trophi  are  moderately  elongate  and  stout.  The  rami 
are  lyrate,  broad  at  the  base  and  bifid  at  the  tips ;  the  me¬ 
dian  opening  is  pyriform  and  the  inner  margin  without 
teeth.  No  alulae  are  present.  The  fulcrum  is  somewhat 
longer  than  the  rami,  stout  and  slightly  expanded  poste¬ 
riorly.  The  unci  are  short  and  slightly  curved,  resting  on 
the  rami  between  the  tips ;  they  are  connected  to  the  manu- 
bria  through  large  sclerites,  the  ramus,  uncus  and  sclerite 
connected  by  muscular  ligaments  so  that  they  are  virtually 
immovable.  The  manubria  are  long,  stout,  strongly  curved 
and  knobbed  posteriorly.  Salivary  glands  are  not  present. 

The  gastric  glands  are  large  and  oval.  There  is  a  slight 
constriction  between  stomach  and  intestine.  The  ovary 
and  bladder  are  normal.  The  foot  glands  are  small  and 
pyriform. 

The  ganglion  is  large,  reaching  almost  to  the  neck.  No 
retrocerebral  sac  is  present,  but  !the  subcerebral  glands  are 
large  and  wlell  developed,  including  near  the  posterior  end  a 
highly  refractive,  colorless,  globular  body.  No  eyespots 
are  present. 

Total  length  150-175/*;  toes  20-25/*;  trophi  25/*. 

Encentrum  marinum  is  cosmopolitan  in  brackish  and  salt 
water.  We  have  collected  it  at  Atlantic  City,  New  Jersey, 
and  in  Salisbury  Cove,  Mount  Desert  Island,  Maine,  a  bay 
of  the  Atlantic  Ocean  without  any  inflow  of  fresh  water  and 
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consequently  of  normal  oceanic  salinity.  Mr.  F.  E.  Cocks 
has  forwarded  us  specimens  collected  by  him  in  the  Royal 
Botanic  Gardens,  Regent's  Park,  London;  both  the  male 
and  female  were  present  and  evidently  are  able  to  live  in 
fresh  water.  The  synonymy  of  this  species  is  mainly  taken 
from  Von  Hofsten's  revision;  although  there  are  a  number 
of  closely  related  and  externally  very  similar  species,  this 
is  much  more  common  and  it  is  reasonable  to  infer  that  this 
is  really  the  animal  studied  by  the  various  authors  cited, 
at  any  rate  there  is  nothing  to  connect  their  notes  and  de¬ 
scriptions  with  other  species. 

EN CENTRUM  CRUENTUM  Harring-  and  Myers,  new  species 

Plate  40,  figures  6-8. 

The  body  is  elongate,  spindle-shaped,  slender,  very 
slightly  convex  dor  sally  and  concave  ventrally.  The  integ¬ 
ument  is  flexible  and  the  outline  somewhat  variable.  The 
animal  is  transparent. 

The  head  is  short,  about  one  fifth  of  the  length  of  the 
body,  and  separated  from  the  abdomen  by  an  indistinct 
neck.  The  corona  is  very  slightly  oblique  and  the  rostrum 
very  short,  broad  and  rounded  anteriorly.  The  abdomen  is 
elongate  and  deepest  near  mid-length,  tapering  very  grad¬ 
ually  to  the  minute  tail.  The  integument  is  divided  longi¬ 
tudinally  by  wide,  but  indistinct  lateral  sulci  into  a  dorsal 
and  a  ventral  plate,  limited  posteriorly  by  a  faint  trans¬ 
verse  fold;  there  is  an  additional  transverse  fold  between 
this  and  the  tail,  and  another  on  the  anterior  portion  of  the 
abdomen,  behind  the  neck.  The  foot  is  very  small,  short 
and  conical.  The  toes  are  very  short,  about  one  tenth  of 
the  total  length,  conical,  acutely  pointed,  very  slightly  de- 
curved  and  wide  apart  at  the  base. 

The  trophi  are  somewhat  elongate  and  fairly  stout.  The 
rami  are  lyrate,  fairly  slender  and  bifid  at  the  tips ;  the  me¬ 
dian  opening  is  broadly  pyriform  and  the  inner  margin 
without  teeth.  No  alulae  are  present.  The  fulcrum  is  as 
long  as  the  rami,  rather  slender  and  slightly  expanded  pos¬ 
teriorly.  The  unci  are  fairly  long  and  slightly  curved,  rest¬ 
ing  with  a  slight  enlargement  on  the  rami  between  the  tips ; 
they  are  linked  to  the  manubria  through  small,  pyriform 
sclerites,  the  ramus,  uncus  and  sclerite  connected  by  muscu- 
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lar  ligaments  so  as  to  be  virtually  immovable.  The  manu- 
bria  are  long,  slender,  strongly  curved  and  crutched  poste¬ 
riorly  and  clubbed  anteriorly.  Two  large,  oval  salivary 
glands  are  attached  to  the  mastax  through  a  long  neck,  so 
that  they  reach  down  over  the  gastric  glands;  they  have 
the  usual  vacuolate  structure. 

The  gastric  glands  are  large  and  oval.  The  stomach  and 
intestine  are  not  separated  by  any  constriction.  The  foot 
glands  are  small  and  pyriform. 

The  ganglion  is  large  and  saccate,  reaching  to  the  neck. 
No  retrocerebral  sac  is  present,  but  the  subcerebral  glands 
are  well  developed  and  contain  near  mid-length  a  highly 
refractive,  colorless,  globular  body.  No  eyespots  are  pres¬ 
ent. 

Total  length  165/*;  toes  15/*,;  trophi  24/*. 

Encentrum  cruentum  was  collected  in  salt  pools  on  the 
Longport  Boulevard,  near  Atlantic  City,  New  Jersey.  It 
is  evidently  closely  related  to  E.  marinum ,  but  is  readily 
distinguishable  by  the  shorter  toes  and  the  long-stalked 
salivary  glands. 

ENCENTRUM  LACIDVM  Harring  and  Myers,  new  species 
Plate  41,  figures  1-3. 

The  body  is  elongate,  spindle-shaped,  rather  slender,  gib¬ 
bous  dorsally  and  the  entire  body  somewhat  curved.  The 
integument  is  flexible  and  the  outline  somewhat  variable. 
The  animal  is  usually  hyaline. 

The  head  is  long,  about  two  fifths  of  the  length  of  the 
body,  slightly  deflexed,  and  separated  from  the  abdomen 
by  a  distinct  neck.  The  corona  is  very  slightly  oblique  and 
the  rostrum  short,  broad  and  rounded  anteriorly.  The  ab¬ 
domen  is  elongate  and  strongly  gibbous  near  mid-length, 
tapering  gradually  to  a  minute  tail.  No  lateral  sulci  are 
present;  there  is  a  posterior,  transverse,  oblique,  circular 
fold  in  front  of  the  tail.  The  foot  is  small,  stout  and  coni¬ 
cal.  The  toes  are  short,  about  one  tenth  of  the  total  length, 
stout,  tapering,  reduced  at  mid-length,  acutely  pointed, 
slightly  decurved,  and  wide  apart  at  the  base. 

The  trophi  are  elongate  and  slender.  The  rami  are  ly- 
rate,  broad  at  the  base  and  bifid  at  the  tips;  the  median 
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opening  is  pyriform  and  the  inner  margin  without  teeth. 
No  alulae  are  present.  The  fulcrum  is  as  long  as  the  rami. 
The  unci  are  long,  slender  and  slightly  curved,  resting  on 
the  rami  between  the  long  terminal  teeth ;  they  are  linked 
to  the  manubria  through  small  sclerites,  the  ramus,  uncus 
and  sclerite  connected  by  muscular  ligaments  so  as  to  be 
virtually  immovable.  The  manubria  are  long,  slender,  in¬ 
curved  and  crutched  posteriorly  and  clubbed  anteriorly. 

The  gastric  glands  are  extremely  large  and  oval.  There 
is  no  distinct  separation  between  stomach  and  intestine. 
The  ovary  and  bladder  are  normal.  The  foot  glands  are 
large  and  pyriform. 

The  ganglion  is  elongate  and  saccate;  near  the  posterior 
end  are  two  highly  refractive,  colorless,  globular  bodies. 
No  retrocerebral  sac  is  present  and  apparently  no  subcere¬ 
bral  glands.  Eyespots  are  lacking. 

Total  length  200//,;  toes  20 /x;  trophi  27/x. 

Encentrum  lacidum  was  collected  in  brackish  water  at 
Margate,  near  Atlantic  City,  New  Jersey.  It  belongs  to  the 
marinum — group,  but  is  readily  recognized  by  the  huge 
gastric  glands  and  the  slender,  elongate  trophi  with  very 
long  terminal  teeth  on  the  rami. 

ENCENTRUM  NE SITES  Marring:  and  Myers,  new  species 

Plate  40,  figures  4,  5. 

The  body  is  elongate,  slender  and  nearly  cylindric.  The 
integument  is  flexible,  but  the  outline  is  fairly  constant. 
The  animal  is  very  transparent. 

The  head  is  fairly  long,  about  one  fourth  of  the  length  of 
the  body,  and  separated  from  the  abdomen  by  a  distinct 
neck.  The  corona  is  small  and  but  slightly  oblique;  the 
rostrum  is  short,  broad  and  rounded.  The  abdomen  is 
cylindric  for  two  thirds  of  its  length,  tapering  gradually 
to  the  very  small  tail.  The  integument  is  divided  longi¬ 
tudinally  by  fairly  wide  lateral  sulci  into  a  dorsal  and  a 
ventral  plate,  limited  posteriorly  by  a  well  marked  circular 
fold.  The  foot  is  very  small  and  conical.  The  toes  are 
short,  about  one  eighth  of  the  total  length,  stout  at  the  base, 
acutely  pointed,  decurved,  and  close  together  at  the  base. 

The  trophi  are  small  and  slender.  The  rami  are  broadly 
lyrate,  parallel-sided  externally,  broadly  triangular  at  the 
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base  'and  terminate  in  bifid  tips ;  the  inner  opening  is  pyri¬ 
form  and  without  teeth.  No  alulae  are  present.  The  ful¬ 
crum  is  longer  than  the  rami,  very  stout  at  the  base  and 
abruptly  reduced  at  mid-length.  The  unci  are  long  and 
slightly  curved,  resting  on  the  rami  between  the  tips ;  they 
are  linked  to  the  manubria  through  a  fairly  large  sclerite, 
the  ramus,  uncus  and  sclerite  connected  by  muscular  liga¬ 
ments  so  as  to  be  virtually  immovable.  The  manubria  are 
long,  slender,  incurved  and  crutched  posteriorly  and  clubbed 
anteriorly.  Salivary  glands  are  not  present. 

The  gastric  glands  are  small  and  oval.  The  stomach  and 
intestine  are  not  distinctly  separated.  The  ovary  and  blad¬ 
der  are  normal.  The  foot  glands  are  very  small  and  pyri¬ 
form.  '■ 

The  ganglion  is  large  and  saccate.  No  retrocerebral  sac 
is  present,  but  the  subcerebral  glands  are  well  developed 
and  contain  near  mid-length  a  highly  refractive,  colorless, 
globular  body.  No  eyespots  are  present. 

Total  length  125/*;  toes  14/*;  trophi  18/*. 

Encentrum  nesites  was  collected  among  Fucus  growing 
on  rocks  in  Salisbury  Cove,  Mount  Desert  Island,  Maine, 
in  ocean  water  of  normal  salinity.  It  belongs  to  the  mari- 
num-g roup,  but  is  easily  recognizable  by  the  peculiar  form 
of  the  fulcrum ;  it  is  the  only  species  of  this  group  with  the 
toes  close  together  at  the  base. 

EN CENTRI  M  ERISTES  Harring  and  Myers,  new  species 

Plate  41,  figures  4-6. 

The  body  is  elongate,  fairly  slender,  subcylindric  and 
nearly  straight  dorsally  and  ventrally.  The  integument  is 
flexible,  but  the  outline  is  fairly  constant.  The  animal  is 
very  transparent. 

The  head  is  fairly  long,  about  one  fourth  of  the  length 
of  the  body,  and  separated  from  the  abdomen  by  a  very 
distinct  neck.  The  corona  is  fairly  large  and  oblique.  The 
rostrum  is  short,  broad,  rounded  anteriorly  and  decurved. 
The  abdomen  is  elongate,  nearly  cylindric  for  three  fourths 
of  its  length  and  tapers  gradually  to  the  prominent  tail. 
The  integument  is  divided  longitudinally  by  two  wide  lateral 
sulci  into  a  dorsal  and  a  ventral  plate,  limited  posteriorly  by 


762  Wisconsin  Academy  of  Sciences ,  Arts ,  and  Letters. 

a  transverse  fold.  The  foot  is  short,  very  stout  and  conical. 
The  toes  are  short,  about  one  ninth  of  the  total  length,  and, 
seen  laterally,  broad  at  the  base,  decurved  and  acutely 
pointed;  in  dorsal  view,  figure  5,  they  are  broadly  blade¬ 
shaped,  and  somewhat  obtuse. 

The  trophi  are  large  and  fairly  slender.  The  rami  are 
large,  lyrate  and  slender,  terminating  in  long,  needle-like, 
incurved  tips,  with  a  secondary  tooth  pointing  horizon¬ 
tally  inwards.  No  alulae  are  present.  The  fulcrum  is  a 
little  shorter  than  the  rami.  The  unci  are  very  long,  slen¬ 
der  and  strongly  curved,  resting  on  the  rami  near  the  tips; 
they  are  joined  to  the  manubria  through  small,  oval  scler- 
ites,  the  ramus,  uncus  and  sclerite  connected  by  muscular 
ligaments  so  as  to  be  nearly  immovable.  The  manubria 
are  very  long,  slender,  incurved  and  crutched  posteriorly, 
clubbed  and  very  slightly  outcurved  anteriorly.  Salivary 
glands  are  not  present. 

The  ganglion  is  large  and  saccate.  No  retrocerebral  sac 
is  present,  but  a  remnant  of  the  duct,  including  the  anterior 
bifurcate  portion,  remains.  The  subcerebral  glands  are 
cylindric  and  somewhat  longer  than  the  ganglion.  No  eye- 
spots  are  present. 

Total  length  155//,;  toes  18/*;  trophi  30/x. 

Encentrum  eristes  was  collected  among  Fucus  growing 
on  rocks  in  Salisbury  Cove,  Mount  Desert  Island,  Maine,  in 
ocean  water  of  normal  salinity.  Its  nearest  relatives  are 
the  species  centering  around  E.  marinum;  it  is  easily  dis¬ 
tinguished  by  the  very  peculiar  toes  and  the  quite  different 
form  of  the  trophi. 

ENCENTRUM  ALGENTE  Harrins 

Plate  42,  figures  1-3. 

Encentrum  algente  Harking,  Rep.  Canadian  Arctic  Exp.  1913-18, 
vol.  8,  pt.  E,  p.  4,  pi.  1,  figs.  1,  2. 

The  body  is  elongate,  spindle-shaped.,  very  slender,  con¬ 
vex  dorsally  and  concave  ventrally.  The  integument  is 
flexible,  but  the  outline  is  fairly  constant.  The  animal  is 
usually  transparent. 

The  head  is  long,  almost  one  third  of  the  length  of  the 
body,  and  nearly  cylindric ;  it  is  separated  from  the  abdo- 
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men  by  a  well  marked  neck.  The  corona  is  somewhat  ob¬ 
lique,  with  fairly  prominent,  lateral,  auricle-like  tufts  of 
long  cilia.  The  rostrum  is  very  short,  broad  and  rounded 
anteriorly.  The  abdomen  is  very  long  and  slender,  deep¬ 
est  near  mid-length  and  tapers  very  gradually  to  a  minute 
tail.  The  integument  is  without  any  traces  of  longitudinal 
divisions.  The  foot  is  unusually  large,  conical,  two-jointed 
and  oblique  anteriorly.  The  toes  are  short,  about  one  six¬ 
teenth  of  the  total  length,  broad  at  the  base,  reduced  near 
mid-length,  tapering  to  acute  points,  somewhat  decurved 
and  fairly  wide  apart. 

The  trophi  are  large  and  robust.  The  rami  are  broadly 
triangular  at  the  base  and  terminate  in  large,  pointed,  in¬ 
curved  teeth;  the  median  opening  is  pyriform  and  on  the 
inner  margins  near  mid-length  are  two  large,  triangular 
shearing  teeth.  No  alulae  are  present,  but  the  rami  are 
somewhat  angular  posteriorly.  The  fulcrum  is  nearly  as 
long  as  the  rami.  The  unci  are  short,  strongly  curved  and 
very  stout ;  at  mid-length  is  a  knob-like  enlargement  which 
rests  on  the  rami  near  the  tips.  Between  the  uncus  and 
manubrium  is  a  large  sclerite,  as  long  as  the  uncus  itself, 
and  the  ramus,  uncus  and  sclerite  are  connected  by  muscu¬ 
lar  ligaments  so  that  they  move  as  a  unit.  The  manubria 
are  long,  very  stout  at  the  base,  tapering  gradually  to  the 
crutched  posterior  ends,  and  curved  into  almost  circular 
arcs.  The  salivary  glands  are  large  and  saccate. 

The  oesophagus  is  very  long  and  slender.  The  gastric 
glands  are  of  unusual  form,  very  elongate  and  spindle- 
shaped,  their  anterior  ends  being  suspended  from  the  head 
by  strands  of  connective  tissue.  There  is  no  constriction 
between  stomach  and  intestine.  The  ovary  and  bladder 
are  normal.  The  foot  glands  are  large  and  pyriform. 

The  ganglion  is  long  and  saccate.  At  its  posterior  end 
is  a  well  developed  retroeerebral  sac  with  functional  duct, 
traceable  to  the  front.  Neither  subcerebral  glands  nor  eye- 
spots  are  present. 

Total  length  360/x;  toes  22/*;  trophi  42 p. 

Encentrum  algente  was  described  from  material  collected 
by  Mr.  Frits  Johansen,  of  the  Canadian  Arctic  Expedition, 
in  a  brackish  lagoon  at  Martin  Point,  on  the  arctic  shore  of 
Alaska;  we  have  since  found  it  in  numbers  in  salt  pools  on 
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the  Long-port  Boulevard,  near  Atlantic  City,  New  Jersey, 
and  have  been  able  to  correct  some  errors  in  the  original 
description,  based  on  preserved,  alcoholic  material. 

ENCENTRUM  OCUIjATUM  Harring  ancl  Myers,  new  species 
Plate  41,  figures  7-9. 

The  body  is  elongate,  spindle-shaped  and  rather  slender, 
convex  dorsally  and  nearly  straight  ventrally.  The  in¬ 
tegument  is  flexible,  but  the  outline  is  fairly  constant.  The 
animal  is  usually  hyaline. 

The  head  is  rather  short,  less  than  one  fourth  of  the 
length  of  the  body,  and  separated  from  the  abdomen  by  a 
distinct  neck.  The  corona  is  oblique,  with  prominent, 
lateral,  auricle-like  tufts  of  cilia.  The  rostrum  is  very 
short,  broad  and  rounded  anteriorly.  The  abdomen  is  deep¬ 
est  at  two  thirds  length,  tapering  gradually  to  the  minute 
tail.  The  integument  is  divided  longitudinally  by  mod¬ 
erately  wide  lateral  sulci  into  a  dorsal  and  a  ventral  plate, 
limited  posteriorly  by  a  very  distinct  circular  fold.  The 
foot  is  extremely  short  and  hemispherical.  The  toes  are 
short,  about  one  eighth  of  the  total  length,  stout,  decurved, 
pointed  and  wide  apart  at  the  base. 

The  trophi  are  very  long  and  slender.  The  rami  are 
broadly  lyrate  and  terminate  in  single,  incurved  teeth ;  the 
median  opening  is  large  and  pyriform,  without  teeth  on 
the  inner  margin.  No  alulae  are  present.  The  fulcrum  is 
short,  about  two  thirds  as  long  as  the  rami.  The  unci  are 
short,  straight,  slender,  pointed  rods  resting  on  the  tips  of 
the  rami ;  they  are  joined  to  the  manubria  through  a  slen¬ 
der  sclerite,  almost  as  long  as  the  uncus  itself,  the  three 
elements  connected  by  muscular  ligaments  so  that  they  are 
virtually  immovable.  The  manubria  are  extremely  long, 
nearly  straight  and  slightly  clubbed  anteriorly.  Salivary 
glands  are  not  present. 

The  gastric  glands  are  large  and  oval.  The  stomach  and 
intestine  are  not  distinctly  separated.  The  ovary  and  blad¬ 
der  are  normal.  The  foot  glands  are  large  and  pyriform. 

The  ganglion  is  large  and  saccate,  reaching  to  the  neck 
fold.  At  the  posterior  end  is  a  highly  refractive,  color¬ 
less  globule;  it  is  possible  that  the  posterior  portion  of 
the  ganglion  may  be  a  rudimentary  sac,  although  there  is 
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no  evidence  for  this,  and  the  globular  body  an  eyespot.  No 
subcerebral  glands  are  present. 

Total  length  125^;  toes  15^;  trophi  27/*. 

Encentrum  oculatum  was  collected  in  salt  pools  on  the 
meadows  near  Atlantic  City,  New  Jersey.  It  belongs  to 
the  marinum-gr  oug,  but  is  easily  distinguished  by  the  single 
refractive  body  at  the  posterior  end  of  the  ganglion. 


ENCENTRUM  BEtiUUINUM  Harring-  and  Myers,  new  species 

Plate  43,  figures  5,  6. 

The  body  is  elongate,  subcylindric,  very  slender,  slightly 
convex  dorsally  and  straight  ventrally.  The  integument 
is  very  flexible  and  the  outline  variable.  The  animal  is 
always  hyaline. 

The  head  is  long,  more  than  one  fourth  of  the  length  of 
the  body,  slightly  deflexed  and  separated  from  the  abdo¬ 
men  by  a  distinct  neck.  The  corona  is  strongly  oblique, 
with  fairly  prominent,  lateral,  auricle-like  tufts  of  long 
cilia.  The  rotrum  is  short,  broad  and  rounded  anteriorly 
and  slightly  deflexed.  The  abdomen  is  elongate,  very  slen¬ 
der,  largest  immediately  behind  the  neck  and  tapers  grad¬ 
ually  to  the  small  tail.  The  integument  is  without  any 
trace  of  longitudinal  divisions;  there  is  an  obscure  trans¬ 
verse  fold  at  about  two  thirds  length.  The  foot  is  small, 
conical  and  two- jointed.  The  toes  are  very  short,  about 
one  tenth  of  the  total  length,  compressed  laterally,  blade¬ 
shaped  and  acutely  pointed. 

The  trophi  are  elongate  and  very  slender.  The  rami  are 
broad  at  the  base,  nearly  parallel-sided  externally  and  ter¬ 
minate  in  two  stout,  single,  incurved  teeth;  the  median 
opening  is  lyrate  and  the  inner  margins  are  without  teeth. 
The  fulcrum  is  nearly  as  long  as  the  rami  and  knobbed 
posteriorly.  No  alulae  are  present.  The  unci  are  long, 
slender  and  slightly  curved;  they  are  joined  to  the  manu- 
bria  by  a  small  sclerite,  the  ramus,  uncus  and  sclerite  be¬ 
ing  connected  by  muscular  ligaments  and  acting  virtually 
as  a  unit.  The  manubria  are  very  long  and  slender, 
slightly  clubbed  anteriorly,  strongly  curved  and  with  a 
minute  crutch  posteriorly.  Salivary  glands  are  not  pres¬ 
ent. 
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The  oesophagus  is  long  and  slender.  The  gastric  glands 
are  very  small  and  nearly  spherical.  There  is  no  distinct 
separation  between  the  stomach  and  intestine.  The  ovary 
and  bladder  are  normal.  The  foot  glands  are  very  small 
and  pyriform. 

The  ganglion  is  small  and  saccate ;  at  its  posterior  end  is 
a  small  retrocerebral  sac.  Neither  eyespots  nor  subcere¬ 
bral  glands  are  present. 

Total  length  115/x ;  toes  10 u;  trophi  18/*. 

Encentrum  belluinum  was  found  in  mosses  and  hepatics 
growing  in  the  drain  from  the  Coypu-pond  in  the  Zoological 
Park,  at  Washington,  District  of  Columbia.  It  should  be 
readily  recognized  by  the  slender  body  and  the  short,  blade¬ 
shaped  toes. 

ENCENTRUM  PARIME  Harring;  and  Myers,  new  species 

Plate  42,  figures  4,  5. 

The  body  is  elongate  spindle-shaped,  fairly  stout, 
strongly  convex  dorsally  and  concave  ventrally.  The  in¬ 
tegument  is  flexible  and  the  outline  somewhat  variable. 
The  animal  is  usually  very  transparent. 

The  head  is  long,  nearly  one  third  of  the  length  of  the 
body,  deflexed  and  separated  from  the  abdomen  by  a  well 
marked  neck.  The  corona  is  strongly  oblique,  with  fairly 
prominent,  lateral,  auricle-like  tufts  of  long  cilia.  The 
rostrum  is  very  short,  broad  and  rounded  anteriorly.  The 
abdomen  is  elongate  and  spindle-shaped,  deepest  at  about 
one  third  length,  and  tapers  very  gradually  to  an  obtuse 
tail.  The  integument  is  without  longitudinal  divisions,  but 
the  posterior  circular  fold,  which  usually  limits  the  plates, 
is  present,  with  a  rudimentary  additional  fold  in  front  of 
it.  The  foot  is  small  and  conical.  The  toes  are  very  short, 
less  than  one  sixteenth  of  the  total  length,  slender,  acutely 
pointed  and  decurved. 

The  trophi  are  elongate  and  very  slender.  The  rami  are 
bluntly  angular  posteriorly,  parallel-sided  externally  and 
terminate  in  simple,  stout,  single  teeth;  the  median  open¬ 
ing  follows  the  external  contour  and  the  inner  margins  are 
without  teeth.  No  alulae  are  present.  The  fulcrum  is 
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about  two  thirds  as  long  as  the  rami.  The  unci  are  short, 
slender  rods,  which,  with  a  sclerite  of  nearly  equal  length, 
are  firmly  joined  to  the  rami,  moving  with  them  and  play¬ 
ing  only  an  unimportant  part  in  the  action  of  the  trophi. 
The  manubria  are  very  long  and  slender,  slightly  clubbed 
at  the  base  and  very  slightly  outcurved  posteriorly. 
Salivary  glands  are  not  present. 

The  oesophagus  is  long  and  slender.  The  gastric  glands 
are  large  and  almost  spherical.  There  is  no  distinct  sepa¬ 
ration  between  the  stomach  and  intestine.  The  ovary  and 
bladder  are  normal.  The  foot  glands  are  extremely  small 
and  pyriform. 

The  ganglion  is  large  and  saccate.  The  retrocerebral 
sac  is  unusually  large,  almost  equaling  the  ganglion  in  size. 
Neither  subcerebral  glands  nor  eyespots  are  present. 

Total  length  180^;  toes  10/*;  trophi  20/*. 

Encentrum  parime  wias  collected  in  wet  sphagnum  at 
Kenilworth,  near  Washington,  District  of  Columbia.  It 
does  not  seem  to  be  very  closely  related  to  any  other  spe¬ 
cies;  the  form  of  the  body,  minute  toes  and  the  trophi 
should  be  sufficient  for  identification. 

ENCENTRUM  BO  RE  ALE  Harring:  and  Myers,  new  species 

Plate  42,  figures  6,  7. 

The  body  is  elongate,  spindle-shaped,  slender,  somewhat 
convex  dorsally  and  slightly  concave  ventrally.  The  in¬ 
tegument  is  flexible  and  the  outline  variable.  The  animal 
is  usually  hyaline. 

The  head  is  long,  nearly  one  third  of  the  length  of  the 
body,  very  slightly  deflexed  and  separated  from  the  abdo¬ 
men  by  a  well  marked  neck.  The  corona  is  oblique,  with 
rather  prominent,  lateral,  auricle-like  tufts  of  long  cilia. 
The  rostrum  is  very  short,  broad  and  rounded  anteriorly. 
The  abdomen  is  elongate  and  spindle-shaped,  deepest  near 
mid-length  and  tapers  gradually  to  the  very  small  tail. 
The  integument  is  without  longitudinal  division,  but  the 
posterior  circular  fold,  which  usually  limits  the  plates,  is 
well  marked.  The  foot  is  small,  stout  and  conical.  The 
toes  are  short,  about  one  tenth  of  the  total  length,  stout  at 
the  base,  reduced  near  mid-length,  tapering  to  acute  points 
and  slightly  decurved. 
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The  trophi  are  large  and  robust.  The  rami  are  lyrate, 
broadly  triangular  at  the  base  and  taper  to  stout  terminal 
teeth,  two  in  the  right  ramus  and  one  in  the  left.  The  me¬ 
dian  opening  is  pyriform  and  the  inner  margins  are  with¬ 
out  teeth.  No  alulae  are  present.  The  fulcrum  is  as  long 
as  the  rami  and  knobbed  posteriorly.  The  unci  are  long, 
stout  and  curved ;  the  outer  ends  resting  on  a  large  sclerite, 
the  posterior  ends  of  which  overlap  the  rami,  the  uncus, 
ramus  and  sclerite  being  effectively  connected  by  muscular 
ligaments  and  acting  substantially  as  a  unit.  The  manu- 
bria  are  long*,  stout,  tapering,  strongly  curved,  clubbed  an¬ 
teriorly  and  slightly  crutched  posteriorly ;  the  anterior  ends 
do  not  rest  on  the  rami,  but  on  the  sclerite.  No  salivary 
glands  are  present. 

The  oesophagus  is  long  and  slender.  The  gastric  glands 
are  large  and  oval.  The  stomach  and  intestine  are  not  dis¬ 
tinctly  separated.  The  ovary  and  bladder  are  normal. 
The  foot  glands  are  fairly  large  and  pyriform. 

The  ganglion  is  large,  short  and  saccate;  at  its  posterior 
end  is  a  fairly  large  retrocerebral  sac  without  duct  and 
without  actual  separation  from  the  ganglion.  Neither 
subcerebral  glands  nor  eyespots  are  present. 

Total  length  210^;  toes  21  /*;  trophi  38^. 

Encentrum  boreale  was  obtained  by  soaking  a  sample 
of  moss  from  Mr.  Elton’s  Spitsbergen  collections  forwarded 
to  us  by  Mr.  David  Bryce.  The  material  was  sent  to  give 
us  an  opportunity  to  see  his  Encentrum  murrayi;  we  did 
not  succeed  in  finding  this,  but  found  several  specimens  of 
the  species  described  above,  which  is  evidently  quite  dis¬ 
tinct,  being  much  smaller  and  having  different  toes  and 
trophi. 

EN CENTRUM  GRANDE  (Western) 

Plate  39,  figures  1,  2. 

Pleurotrocha  grandis  Western,  Journ.  Quekett  Mier.  Club,  ser.  2, 
vol.  4,  1891,  p.  320,  pi.  21,  fig.  3;  (1892)  p.  418.— Murray,  Brit¬ 
ish  Antarct.  Exp.  1907-9,  vol.  1,  p.  56,  pi.  13,  fig.  14? 

Diglena  ferox  Western,  Journ.  Quekett  Micr.  Club,  ser.  2,  vol.  5, 
1893,  p.  155.— Murray,  Proc.  Royal  Phys.  Soc.  Edinburgh,  vol. 
17,  1908,  p.  124. 
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Diglena  hofsteni  De  Beauchamp,  Bull.  Soc..  Zool.  France,  vol.  38, 
1914,  p.  328,  fig.  5. 

Pleurotrocha  gibba  Hauer,  Mitt.  Bad.  Landesver.  Naturkde.,  Frei¬ 
burg  i.  Br.,  new  ser.,  vol.  1,  1921,  p.  180,  text  fig.;  not  Pleuro¬ 
trocha  gibba  of  Ehrenberg. 

Encentrum  ferox  Bryce,  Journ.  Quekett  Micr.  Club,  ser.  2,  vol.  14, 
1922,  p.  315. 

The  body  is  elongate,  spindle-shaped,  fairly  slender,  gib¬ 
bous  dorsally  and  nearly  straight  ventrally.  The  integu¬ 
ment  is  flexible,  but  the  outline  is  fairly  constant.  The 
animal  is  usually  colored  by  ingested  food  material. 

The  head  is  short,  less  than  one  fourth  of  the  length  of 
the  body,  cylindric,  slightly  deflexed  and  separated  from 
the  abdomen  by  a  distinct  neck.  The  corona  is  oblique  and 
occupies  less  than  half  the  length  of  the  head ;  it  has  promi¬ 
nent,  lateral,  auricle-like  tufts  of  long  cilia.  The  rostrum 
is.  rudimentary,  rather  narrow  and  squarely  truncate  ante¬ 
riorly.  The  abdomen  is  elongate  and  deepest  near  three 
fourths  length,  tapering  abruptly  to  a  fairly  prominent 
tail.  The  foot  is  very  long,  tapering  and  four-jointed. 
The  toes  are  short,  about  one  twentieth  of  the  length  of  the 
body,  conical,  obtusely  pointed  and  slightly  excavate  dor- 
sally  near  the  tips. 

The  trophi  are  elongate  and  robust.  The  rami  are  ly- 
<•  rate,  parallel-sided  for  half  their  length  and  terminate  m 
stout,  pointed,  single  teeth.  No  alulae  are  present.  The 
fulcrum  is  about  two  thirdsi  as  long  as  the  rami.  The  unci 
are  long,  slender  and  acutely  pointed;  they  are  joined  to 
the  manubria  by  small  triangular  sclerites  and  united  to 
the  rami  by  muscular  ligaments  so  as  to  be  but  slightly 
movable.  The  manubria  are  as  long  as  the  incus,  stout, 
nearly  parallel-sided,  incurved  and  knobbed  posteriorly. 
The  salivary  glands  are  small,  but  distinct. 

The  oesophagus  is  long  and  wide  posteriorly.  The  gas¬ 
tric  glands  are  large,  elongate  oval  and  stalked.  Stomach 
and  intestine  are  not  distinctly  separated.  The  ovary  is 
large,  in  the  living  animal  reaching  as  far  as  the  gastric 
glands.  The  bladder  is  normal.  The  foot  glands  are  ex¬ 
tremely  long  and  pyriform,  terminating  in  a  small  mucus 
reservoir  at  the  base  of  the  toes. 

The  ganglion  is  large  and  saccate;  a  separate  retro- 
49 
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cerebral  organ  appears  not  to  be  present,  nor  are  there  any 
eyespots. 

Total  length  450/*;  toes  22/*;  trophi  45-50/*. 

Encentrum  grande  was  described  by  Western  from  free 
swimming  individuals  collected  at  Wandsworth,  near  Lon¬ 
don.  At  a  later  date  he  mentioned  incidentally  (see  pro¬ 
ceedings,  p.  418)  that  it  was  parasitic  on  Asellus.  With 
this  clue,  discovered  by  accident,  it  seemed  to  us  that  this 
might  be  the  form  described  as  Diglena  hofsteni ;  Dr.  de 
Beauchamp  examined  the  citation  and  agreed  with  us  that 
it  was  without  doubt  the  same  species.  As  there  is  no 
grandis  in  Encentrum,  the  original  name  may  be  restored. 

ENCENTRUM  FEUIS  (Muller) 

Plate  43,  figures  1,  2. 

Vorticella  felis  Muller,  Verm.  Terr.  Fluv.,  vol.  1,  pt.  1,  1773,  p. 
108;  Animalcula  Infusoria,  1786,  p.  301,  pi.  43,  figs.  1-5. — 
Schrank,  Fauna  Boica,  vol.  3,  pt.  2,  1803,  p.  109. 

Ecclissa  felis  Schrank,  Fauna  Boica,  vol.  3,  pt.  2,  1803,  p.  109. 

Furcularia  felis  Lamarck,  Hist.  Nat.  Anim.  sans  Vert.,  vol.  2, 
1816,  p.  39. — Bory  de  St.  Vincent,  Class.  Anim.  Micr.,  1826, 
p.  70. 

Notommata  felis  Ehrenberg,  Abh.  Akad.  Wiss.  Berlin,  1830,  p.  46; 
ibid,  (for  1831),  1832,  p.  133;  ibid,  (for  1833),  1834,  p.  220; 
Infusionsthierchen,  1838,  p.  431,  pi.  52,  fig.  7. — Dujardin,  Hist. 
Nat.  Zooph.  Inf.,  1841,  p.  652. 

Theora  felis  Eyferth,  Einf .  Lebensf ormen,  1878,  p.  83 ;  ed.  2,  1885, 

p.  108. 

Proales  felis  Hudson  and  Gosse,  Rotifera,  1886,  vol.  2,  p.  36,  pi.  18, 
fig.  17. — Hood,  Scottish)  Natural.,  vol.  11,  1891,  p.  73. — Glass- 
cott,  Sci.  Proc.  Royal  Dublin  Soc.,  new  ser.,  vol.  8,  1893,  p.  51. 
— Jennings,  Bull.  Michigan  Fish  Comm.,  No.  3,  1894,  p.  17; 
Bull.  U.  S.  Fish  Comm.,  vol.  19  (for  1899),  1900,  p.  85. — Daday, 
Zoologica,  pt.  44,  1905,  p.  96. — Voigt,  Susswasserfauna  Deutsch- 
lands,  pt.  14,  1912,  p.  91,  fig.  161. — Mola,  Ann.  Biol.  Lac.,  vol.  6, 

1913,  p.  244. — Bianco,  Journ.  Exp.  Zool.,  vol.  39,  1924,  p.  1. 

Diglena  felis  Bilfinger,  Jahresh.  Naturk.  Wurttemberg,  vol.  50, 

1894,  p.  46. — De  Beauchamp,  Bull.  Soc.  Zool.  France,  vol.  38, 

1914,  p.  332,  fig.  8. 

Proales  mirabilis  Stenroos,  Acta  Soc.  Fauna  et  Flora  Fennica, 
vol.  17,  No.  1,  1898,  p.  131,  pi.  1,  figs.  26-28. 

Encentrum  felis  Harring,  Proc.  U.  S.  Nat.  Mus.,  vol.  47,  1914,  p. 
529. — Myers,  Proc.  U.  S.  Nat.  Mus.,  vol.  52,  1917,  p.  474. — Har- 
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ring  and  Myers,  Trans.  Wisconsin  Acad.  Sci.,  vol.  20,  1922,  p. 
555. 

?  Proales  diglandula  Zavadovski,  Trudy  Lab.  Eksper.  Biol.  Mos- 
kovsk.  Zooparka,  vol.  2,  1926,  p.  276,  fig.  18. 

The  body  is  short,  stout,  spindle-shaped,  convex  dorsally 
and  nearly  straight  ventrally.  The  integument  is  flexible, 
but  the  form  of  the  body  is  fairly  constant.  The  full  grown 
animal  is  always  infected  with  symbiotic  zoochlorella  and 
has  the  characteristic  bluish-green  color  of  the  symbiont. 

The  head  is  long,  almost  one  third  of  the  length  of  the 
body,  somewhat  deflexed  and  separated  from  the  abdomen 
by  a  distinct  neck.  The  corona  is  strongly  oblique,  almost 
ventral,  considerably  shorter  than  the  head  and  has  fairly 
prominent,  lateral,  auricle-like  tufts  of  long  cilia.  The 
rostrum  is  long,  broad,  rounded  anteriorly  and  deeurved. 
The  abdomen  is  deepest  near  mid-length,  tapering  gradually 
to  the  very  small  tail.  The  integument  is  without  longi¬ 
tudinal  divisions,  but  the  circular  fold  which  usually  limits 
the  plates  posteriorly,  is  well  marked.  The  foot  is  very 
short,  stout  and  oblique  anteriorly.  The  toes  are  short, 
about  one  eighth  of  the  length  of  the  body,  stout,  broad  at 
the  base,  slightly  deeurved  and  taper  to  acute  points. 

The  trophi  are  elongate  and  rather  small.  The  rami  are 
broad  at  the  base  and  taper  gradually  to  slender,  slightly 
incurved  points;  the  median  opening  is  elongate  pyriform 
and  the  inner  margin  is  without  teeth.  No  alulae  are  pres¬ 
ent.  The  fulcrum  is  very  short  and  broad.  The  unci  are 
short  and  slender  and  do  not  reach  the  tips  of  the  rami; 
with  the  small  sclerites  they  are  held  to  the  external  edges 
of  the  rami  by  muscular  fibres  and  move  with  them.  The 
manubria  are  relatively  stout  and  very  long,  incurved  and 
crutched  posteriorly  and  slightly  expanded  anteriorly. 
Salivary  glands  are  not  present. 

The  oesophagus  is  short.  The  gastric  glands  are  small 
and  oval.  Stomach  and  intestine  are  not  distinctly  sepa¬ 
rated.  The  ovary  and  bladder  are  normal.  The  foot 
glands  are  large  and  very  broadly  pyriform. 

The  ganglion  is  large  and  elongate  saccate;  at  its  poste¬ 
rior  end  is  a  small,  hemispherical,  ductless  retrocerebral 
sac,  filled  with  dark  red  pigment  granules  and  enclosing  an 
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eyespot.  Neither  frontal  eyespots  nor  subcerebral  glands 
are  present. 

Total  length  135/a;  toes  15/a;  trophi  15-18/a. 

Encentrum  felis  is  common  everywhere  in  weedy  ponds. 
The  pre-Ehrenbergian  names  have  been  listed  in  the  syn¬ 
onymy,  although  it  is  questionable  whether  they  actually 
refer  to  this  animal ;  however,  as  Ehrenberg  retained  Mul¬ 
ler's  specific  name  and  no  stringent  necessity  for  a  change 
seems  to  exist,  it  is  necessary  to  cite  these  old  names  here. 


ENCENTRUM  VIL.LOSUM  Barring  and  Myers,  new  species 

Plate  43,  figures  3,  4. 

The  body  is  elongate,  stout,  spindle-shaped,  slightly  gib¬ 
bous  dorsally  and  nearly  straight  ventrally.  The  integu¬ 
ment  is  flexible,  but  the  outline  is  fairly  constant.  The  full 
grown  animal  is  always  infected  with  symbiotic  zoochlor- 
ellae  and  has  the  characteristic  bluish-green  color  of  the 
symbiont. 

The  head  is  fairly  long,  about  one  fourth  of  the  length 
of  the  body,  very  slightly  deflexed  and  separated  from  the 
abdomen  by  a  well  marked  neck.  The  corona  is  strongly 
oblique,  considerably  shorter  than  the  head  and  has  fairly 
prominent,  lateral,  auricle-like  tufts  of  long  cilia.  The 
rostrum  is  long,  broad,  rounded  anteriorly  and  strongly  de- 
curved.  The  abdomen  is  spindle-shaped,  deepest  at  two 
thirds  length,  tapering  gradually  to  the  small  tail.  The  in¬ 
tegument  is  without  longitudinal  divisions,  but  the  circular 
fold,  which  usually  limits  the  plates  posteriorly,  is  well 
marked.  The  foot  is  very  short,  stout,  oblique  anteriorly 
and  posteriorly.  The  toes  are  short,  less  than  one  twelfth 
of  the  length  of  the  body,  very  stout,  broad  at  the  base, 
tapering,  acutely  pointed  and  slightly  decurved. 

The  trophi  are  very  long  and  slender.  The  rami  are 
sickle-shaped,  broad  at  the  base  and  acutely  pointed  ante¬ 
riorly  ;  the  median  opening  is  elongate  oval  and  without 
teeth  on  the  inner  margin.  No  alulae  are  present.  The 
fulcrum  is  nearly  as  long  as  the  rami,  stout  at  the  base, 
abruptly  reduced  in  width  at  mid-length  and  continuing  as 
a  thin  lamella.  The  short,  slender,  pointed  unci  and  a 
small  sclerite  are  united  to  the  rami  by  muscular  ligaments 
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and  move  with  them  as  a  unit.  The  manubria  are  ex¬ 
tremely  long,  slender,  nearly  straight  rods,  slightly  en¬ 
larged  anteriorly  and  very  slightly  outcurved  posteriorly. 
Salivary  glands  are  not  present. 

The  oesophagus  is  short.  The  gastric  glands  are  fairly 
large  and  oval.  The  stomach  and  intestine  are  without  dis¬ 
tinct  separation.  The  ovary  and  bladder  are  normal.  The 
foot  glands  are  large  and  pyriform. 

The  ganglion  is  very  large,  elongate  and  saccate;  at  its 
posterior  end  is  a  hemispherical  ductless  retrocerebral  sac, 
filled  with  dark  red  pigment  granules  and  enclosing  an  eye- 
spot.  Neither  frontal  eyespots  nor  subcerebral  glands  are 
present. 

Total  length  215//,;  toes  15//;  trophi  30//. 

Encentrum  villosum  was  collected  in  salt  pools  along  the 
Longport  Boulevard,  near  Atlantic  City,  New  Jersey.  Ex¬ 
ternally  it  resembles  E.  felis,  but  the  trophi  are  very  differ¬ 
ent.  As  it  is  also  very  much  larger  and  a  true  salt  water 
form,  there  should  be  no  confusion  between  the  two  spe¬ 
cies. 

ENCENTRUM  OTOIS  Marring  and  Myers,  new  species 

Plate  44,  figures  5,  6. 

The  body  is  elongate,  slender,  spindle-shaped,  slightly 
gibbous  dorsally  and  nearly  straight  ventrally.  The  integ¬ 
ument  is  very  flexible  and  the  outline  variable.  The  ani¬ 
mal  is  very  transparent. 

The  head  is  very  long  and  narrow,  more  than  one  third 
of  the  length  of  the  body,  slightly  defiexed  and  separated 
from  the  abdomen  by  a  distinct  neck.  The  corona  is 
strongly  oblique,  nearly  ventral,  about  two  thirds  as  long 
as  the  head,  and  has  prominent,  lateral,  auricle-like  tufts  of 
long  cilia.  The  rostrum  is  very  short,  broad,  rounded  an¬ 
teriorly  and  decurved.  The  abdomen  is  deepest  near  mid¬ 
length,  tapering  gradually  to  the  very  small  tail.  The  in¬ 
tegument  is  without  longitudinal  divisions,  but  the  oblique 
circular  fold,  which  usually  limits  the  plates  posteriorly,  is 
well  marked.  The  foot  is  short,  conical  and  oblique  ante¬ 
riorly.  The  toes  are  fairly  short,  about  one  seventh  of  the 
total  length,  slender,  tapering,  acutely  pointed  and  have  a 
slight,  sigmoid  curvature. 
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The  trophi  are  large  and  robust.  The  rami  are  lyrate, 
fairly  broad  at  the  base  and  taper  gradually  to  the  stout, 
anterior,  bifid  tips;  the  median  opening  is  pyriform  and 
without  teeth  on  the  inner  margin.  No  alulae  are  present. 
The  fulcrum  is  as  long  as  the  rami  and  slightly  knobbed 
posteriorly.  The  long,  slender,  acutely  pointed  unci  and 
the  sclerites  are  firmly  united  to  the  rami  and  move  with 
them  as  a  unit,  so  that  the  rami  are  in  effect  three-toothed. 
The  manubria  are  very  long  and  stout,  tapering  gradually 
to  the  knobbed  posterior  ends.  No  salivary  glands  are 
present. 

The  oesophagus  is  very  short.  The  gastric  glands  are 
small  and  oval.  The  stomach  and  intestine  are  not  dis¬ 
tinctly  separated.  The  ovary  and  bladder  are  normal. 
The  foot  glands  are  rather  small,  slender  and  pyriform. 

The  ganglion  is  large  and  saccate ;  at  its  posterior  end  is 
a  small  retrocerebral  sac  with  a  well  marked  duct. 
Neither  subcerebral  glands  nor  eyespots  are  present. 

Total  length  175/*;  toes  25//,;  trophi  40//,. 

Encentrum  otois  was  collected  in  Round  Pond,  a  soft, 
acid  water  lake  on  Mount  Desert  Island,  Maine,  pH  =  5.8 
—  6.2.  It  is  recognizable  by  the  form  of  the  body,  toes  and 
trophi,  and  the  absence  of  eyespots. 

EX  CENTRUM  ELONGATUM  Harrisig  and  Myers,  new  species 

Plate  44,  figures  3,  4. 

The  body  is  elongate,  spindle-shaped,  very  slender, 
slightly  gibbous  dorsally  and  nearly  straight  ventrally. 
The  integument  is  very  flexible,  but  the  outline  is  fairly 
constant.  The  animal  is  hyaline. 

The  head  is  very  long  and  narrow,  almost  one  third  of 
the  length  of  the  body,  and  separated  from  the  abdomen  by 
a  well  marked  neck.  The  corona  is  very  nearly  ventral, 
about  three  fourths  as  long  as  the  head,  and  has  fairly 
prominent,  lateral,  auricle-like  tufts  of  long  cilia.  The 
rostrum  is  fairly  long,  broad  at  the  base,  rounded  ante¬ 
riorly  and  decurved.  The  abdomen  is  deepest  at  two 
thirds  length,  tapering  gradually  to  the  rudimentary  tail. 
The  integument  is  without  longitudinal  divisions,  but  the 
oblique  circular  fold,  which  usually  limits  the  plates  pos- 
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teriorly,  is  well  marked.  The  foot  is  small  and  conical. 
The  toes  are  short,  about  one  fifteenth  of  the  total  length, 
very  slender,  tapering,  acutely  pointed  and  slightly  de- 
curved. 

The  trophi  are  elongate  and  fairly  large.  The  rami  are 
short,  very  stout,  broadly  triangular  at  the  base  and  ter¬ 
minate  in  a  single,  stout  tooth;  the  median  opening  is  al¬ 
most  circular  and  on  the  inner  margins  are  two  triangular, 
lamellar  teeth.  No  alulae  are  present,  but  the  broad,  pos¬ 
terior  ends  of  the  rami  provide  for  the  attachment  of  the 
abductor  muscles.  The  fulcrum  is  as  long  as  the  rami  and 
slightly  knobbed  posteriorly.  The  unci  are  fairly  robust 
and  have  a  curved  terminal  tooth;  with  the  very  small, 
oval  sclerite  they  are  joined  to  the  rami  by  muscular  liga¬ 
ments  and  act  as  a  pair  of  supplementary  teeth.  The 
manubria  are  long,  curved,  fairly  large  anteriorly  and 
taper  gradually  to  the  crutched  posterior  ends.  No  sali¬ 
vary  glands  are  present. 

The  oesophagus  is  short.  The  gastric  glands  are  small 
and  oval.  The  stomach  and  intestine  are  not  distinctly 
separated.  The  ovary  and  bladder  are  normal.  The  foot 
glands  are  slender  and  pyriform. 

The  ganglion  is  long  and  saccate;  at  its  posterior  end  is 
a  large,  elongate  retrocerebral  sac  with  well  marked  ducts 
opening  on  the  corona.  No  subcerebral  glands  are  pres¬ 
ent.  At  the  base  of  the  rostrum  are  two  small  eyespots. 

Total  length  180/*;  toes  12/*;  trophi  25/*. 

Encentrum  elongatum  is  a  typical  wet  sphagnum  form; 
we  have  collected  it  at  Kenilworth,  near  Washington,  Dis¬ 
trict  of  Columbia;  Mr.  F.  E.  Cocks,  of  the  Quekett  Micro¬ 
scopical  Club,  informs  us  that  he  has  found  it  in  sphag¬ 
num  sent  to  him  from  Sydney,  Australia,  and  Mr.  Bryce 
has  found  it  in  England.  The  slender  toes  and  the  trophi 
are  its  principal  characteristics. 

ENCENTRUM  ZETETUM  Harring  and  Myers,  new  species 

Plate  44,  figures  1,  2. 

The  body  is  elongate,  very  slender,  slightly  gibbous  dor- 
sally  and  straight  ventrally.  The  integument  is  very  flex¬ 
ible  and  the  outline  somewhat  variable.  The  animal  is 
always  hyaline. 
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The  head  is  very  long  and  narrow,  almost  one  third  of 
the  length  of  the  body,  and  separated  from  the  abdomen  by 
a  well  marked  neck.  The  corona  is  strongly  oblique,  al¬ 
most  ventral,  about  three  fourths  as  long  as  the  head,  and 
has  fairly  prominent,  lateral,  auricle-like  tufts  of  long 
cilia.  The  rostrum  is  very  short,  broad,  rounded  ante¬ 
riorly  and  decurved.  The  abdomen  is  nearly  cylindric, 
very  slightly  gibbous  posteriorly  and  tapers  gradually  to 
the  small  tail.  The  integument  is  without  longitudinal 
divisions,  but  the  oblique  circular  fold,  which  usually 
limits  the  plates  posteriorly,  is  well  marked.  The  foot  is 
long,  conical,  rather  slender  and  oblique  anteriorly.  The 
toes  are  short,  about  one  twelfth  of  the  total  length,  paral¬ 
lel-sided,  very  slender,  slightly  decurved,  and  terminate  in 
blunt,  rounded  tips. 

The  trophi  are  fairly  large  and  very  slender.  The  rami 
are  of  somewhat  irregular,  triangular  form  and  blunt  an¬ 
teriorly,  with  a  long,  slender  tooth  at  right  angles  to  the 
axis;  the  median  opening  is  V-shaped,  without  teeth  on 
the  inner  margin.  No  true  alulae  are  present,  but  the 
rami  are  somewhat  angular  externally.  The  fulcrum  is 
nearly  as  long  as  the  rami.  The  fairly  long  and  slender 
unci  and  relatively  long  sclerites  are  united  to  the  rami  by 
muscular  ligaments,  so  that  they  act  as  a  second  pair  of 
teeth  in  the  rami.  The  manubria  are  very  long,  slender, 
slightly  curved,  clubbed  anteriorly  and  knobbed  poste¬ 
riorly.  Salivary  glands  are  not  present. 

The  oesophagus  is  long  and  slender.  The  gastric  glands 
are  very  small  and  oval.  The  stomach  and  intestines  are 
without  any  distinct  separation.  The  ovary  and  bladder 
are  normal.  The  foot  glands  are  rather  small,  slender  and 
pyriform. 

The  ganglion  is  long  and  saccate;  at  its  posterior  end  is 
a  small  retrocerebral  sac  with  well  marked  ducts.  Neither 
subcerebral  glands  nor  eyespots  are  present. 

Total  length  240/*,;  toes  20/*;  trophi  28/x. 

Encentrum  zetetum  was  collected  in  Fontinalis  growing 
on  rocks  in  the  bottom  of  Duck  Brook,  Mount  Desert 
Island,  Maine.  The  current  in  the  brook  is  quite  rapid 
and  at  times  almost  torrential,  but  the  animal  seems  able 
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to  maintain  itself  in  spite  of  this.  The  form  of  the  body, 
toes  and  trophi  are  sufficiently  distinctive  to  separate  this 
species  from  related  forms. 

ENCENTRUM  RICCIAE  Harring 

Plate  39,  figures  6,  7. 

Encentrum  ricciae  Harking,  Proc.  U.  S.  Nat.  Museum,  vol.  46, 
1913,  p.  396,  pi.  34,  figs.  4-6. 

The  body  is  elongate,  spindle-shaped  and  slender,  con¬ 
vex  dorsally  and  slightly  concave  ventrally.  The  integu¬ 
ment  is  very  flexible  and  the  outline  variable.  The  ani¬ 
mal  is  always  hyaline. 

The  head  is  short,  about  one  fifth  of  the  total  length,  de- 
flexed  and  separated  from  the  abdomen  by  a  distinct  neck. 
The  corona  is  strongly  oblique,  but  little  more  than  half  the 
length  of  the  head  and  has  prominent,  lateral,  auricle-like 
tufts  of  long  cilia.  The  rostrum  is  short,  rather  narrow, 
rounded  anteriorly  and  deflexed.  The  abdomen  is  almost 
cylindric,  slightly  smaller  at  the  neck,  and  tapers  poste¬ 
riorly  to  the  tail.  The  integument  is  without  either  longi¬ 
tudinal  or  transverse  folds.  The  foot  is  unusually  long 
and  composed  of  four  joints,  decreasing  gradually  in  size 
towards  the  toes;  the  last  joint  is  normally  telescoped 
within  the  third,  so  that  the  foot  appears  to  have  only 
three  joints.  The  toes  are  tubular,  curved  posteriorly 
and  the  tips  rounded;  they  are  “hinged”  at  the  base  and 
movable  when  the  animal  is  fixed  by  extruded  mucus,  but 
not  voluntarily  and  not  controlled  by  muscles. 

The  trophi  are  large  and  of  somewhat  exceptional 
form.  The  rami  are  very  broadly  triangular  at  the  base 
and  terminate  in  long,  very  slender,  acutely  pointed, 
sickle-shaped  teeth.  The  median  opening  is  circular  and 
without  teeth  on  the  inner  margin.  The  unci  and  scler- 
ites  are  firmly  united  to  the  rami  by  muscular  ligaments; 
the  uncus  proper  is  a  very  slender,  acutely  pointed  and 
slightly  curved  rod,  fastened  to  the  rami  below  the  prin¬ 
cipal  tooth.  The  fulcrum  is  longer  than  the  rami  and 
knobbed  posteriorly.  The  manubria  are  long,  slender  and 
curved ;  their  anterior  ends  are  bifurcate  and  grasp  the  ex¬ 
ternal  angles  of  the  alulae,  to  which  they  are  jointed.  Sali¬ 
vary  glands  are  not  present. 
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The  oesophagus  is  relatively  short.  The  gastric  glands 
are  small  and  oval.  The  stomach  and  intestine  are  not  dis¬ 
tinctly  separated.  The  ovary  and  bladder  are  normal.  The 
foot  glands  are  extremely  long  and  slender. 

The  ganglion  is  fairly  large  and  saccate;  at  its  posterior 
end  is  a  small  retrocerebrai  sac;  the  duct  is  rudimentary. 
Neither  eyespots  nor  subcerebral  glands  are  present. 

Total  length  210//;  foot  50//,;  toes  10//;  trophi  35/x. 

Encentrum  ricciae  is  common  in  decaying  Riccia  at  Ken¬ 
ilworth,  near  Washington,  District  of  Columbia,  and  at 
Ocean vilie,  near  Atlantic  City,  New  Jersey;  we  have  found 
it  among  sphagnum  in  Toad  Hole  and  Fawn  Pond,  on 
Mount  Desert  Island,  Maine,  and  Mr.  David  Bryce  has  sent 
us  specimens  from  England.  It  is  now  evident  that  the 
original  description  was  based  on  partly  contracted,  patho¬ 
logical  specimens. 


ENCENTRUM  SAUKDERSIAE  Hudson 

Plate  45,  figures  3-5. 

Taphrocampa  saundersiae  Hudson,  Journ.  Royal  Micr.  Soc.,  1885, 
p.  614,  pi.  12,  fig.  9. — Hudson  and  Gosse,  Rotifera,  vol.  2,  1886, 
p.  18,  pi.  17,  fig.  11. — Kellicott,  Proc.  Amer.  Soc.  Micr.,  vol.  10, 
1888,  p.  93. — Glasscott,  Sci.  Proc.  Royal  Dublin  Soc.,  new  ser., 
vol.  8,  1893,  p.  44. — Wierzejski,  Rozpr.  Akad.  Umiej.,  Wydz. 
Mat.-Przyr.,  Krakow,  ser.  2,  vol.  8,  1893,  p.  227,  pi.  5,  fig.  39. — 
Jennings,  Bull.  Michigan  Fish  Comm.,  No.  3,  1894,  p.  14;  Bull. 
U.  S.  Fish  Comm.,  vol.  19  (for  1899),  1900,  p.  84. — Stenroos, 
Acta  Soc.  Fauna  et  Flora  Fennica,  vol.  17,  No.  1,  1898,  p.  123. — 
Voronkov,  Trudy  Gidr.  Stants.  Glubokom  Oz.,  vol.  2,  1907,  p.  95. 
— Shephard,  Proc.  Royal  Soc.  Victoria,  new  ser.,  vol.  24,  1911, 
p.  53. — Leissling,  Schriften  Siissw.-u.  Merreskde.,  1924,  No.  3, 
p.  1,  fig.  1. 

The  body  is  elongate,  slender,  slightly  curved  and  gib¬ 
bous  dorsally.  The  integument  is  fairly  rigid  and  strongly 
plicate  posteriorly  and  the  outline  is  fairly  constant.  The 
animal  is  colored  green  by  symbiotic  zoochlorellae. 

The  head  is  very  short,  about  one  fifth  of  the  length  of 
the  body,  broad,  strongly  decurved  and  separated  from  the 
abdomen  by  a  deeply  constricted  neck.  The  corona  is  small 
and  very  oblique,  with  fairly  prominent,  lateral,  auricle-like 
tufts  of  long  cilia.  The  rostrum  is  short,  obtusely  triangu¬ 
lar  and  decurved.  The  abdomen  is  nearly  parallel-sided  in 
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the  anterior  third  of  its  length  and  increases  gradually  in 
width  towards  the  posterior  third,  which  is  deeply  plicate 
and  terminates  in  a  large,  pendant  tail.  The  integument 
is  without  longitudinal  divisions.  The  foot  is  very  short 
and  oblique  anteriorly  and  posteriorly.  The  toes  are  short, 
about  one  twelfth  of  the  total  length,  straight,  conical  and 
acutely  pointed. 

The  trophi  are  large  and  robust.  The  rami  are  lyrate, 
nearly  parallel-sided  and  terminate  in  strong,  pointed 
teeth,  which  do  not  meet.  The  fulcrum  is  slender  and 
about  half  as  long  as  the  rami.  The  unci  are  very  large 
and  robust,  thickened  anteriorly  to  form  a  stout  tooth, 
which  is  the  effective  part  of  the  trophi ;  the  rami  are  fitted 
in  the  space  behind  the  tooth,  both  elements,  as  well  as  a 
small,  oval  sclerite  linking  uncus  and  manubrium,  being  im¬ 
movably  connected  by  muscular  ligaments.  The  manubria 
are  long,  stout,  very  slightly  tapering  and  curved,  clubbed 
anteriorly  and  knobbed  posteriorly.  Salivary  glands  are 
not  present. 

The  oesophagus  is  long  and  slender.  The  gastric  glands 
are  small  and  rounded.  Stomach  and  intestine  are  not  dis¬ 
tinctly  separated.  The  ovary  and  bladder  are  normal. 
The  foot  glands  are  minute  and  pyriform. 

The  ganglion  is  very  large  and  saccate;  a  distinct  retro- 
cerebral  sac  is  not  present,  but  it  is  possible  that  the  pos¬ 
terior  portion  of  the  ganglion  may  actually  be  an  atrophied 
sac.  Subcerebral  glands  are  not  present.  At  the  base  of 
the  rostrum  are  two  colorless  eyespots,  fairly  wide  apart. 

Total  length  185/*;  toes  14/*;  trophi  35/*. 

Encentrum  saundersiae  as  here  described  has  been  found 
at  Washington,  District  of  Columbia,  and  material  was  sent 
from  England  by  the  late  Mr.  Charles  F.  Rousselet,  col¬ 
lected  at  Wellington;  Dr.  Fadeev  has  sent  us  a  drawing 
from  material  collected  at  Kharkov,  Russia,  and  Leissling 
has  recorded  it  from  Zeitz,  Germany.  This  form  was  arbi¬ 
trarily  selected  to  bear  the  old  name,  as  it  is  impossible  to 
tell  from  the  original  description  which  one  of  these  three 
very  similar  forms  may  have  been  studied  by  Hudson;  the 
reasons  influencing  the  selection  were  its  wide  distribu¬ 
tion  and  the  possession  of  material  proving  its  presence  in 
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England.  The  position  of  these  three  species  is  some¬ 
what  uncertain;  judging  from  external  appearances  they 
are  very  closely  related,  but  the  trophi  are  very  dissimilar. 
Until  a  more  detailed  study  can  be  made  or  possibly  re¬ 
lated  forms  found,  it  seems  advisable  to  leave  all  three  in 
the  present  genus. 

ENCENTRUM  PLICATUM  (Eyferth) 

Plate  45,  figures  1,  2. 

Theora  plicata  Eyferth,  Einf.  Lebensf.,  1878,  p.  93,  pi.  5,  fig.  16; 
ed.  2,  1885,  p.  108,  pi.  7,  fig.  16. — Bilfinger,  Jahresh.  Naturk. 
Wiirttemberg,  vol.  50,  1894,  p.  47. 

Theorus  plicatus  Voigt,  Susswasserfauna  Deutschlands,  pt.  14, 
1912,  p.  87,  fig.  151. 

The  body  is  moderately  elongate,  slender,  spindle- 
shaped,  convex  dorsally  and  concave  ventrally.  The  in¬ 
tegument  is  fairly  rigid  and  plicate  and  the  outline  is 
nearly  constant.  The  animal  is  usually  colored  by  in¬ 
gested  food  material,  but  is  not  infected  by  symbiotic 
zoochlorellae. 

The  head  is  very  short,  about  one  fifth  of  the  length  of 
the  body,  fairly  broad,  decurved  and  separated  from  the 
abdomen  by  a  very  indistinct,  slightly  constricted  neck. 
The  corona  is  rather  short  and  oblique,  with  fairly  promi¬ 
nent,  lateral,  auricle-like  tufts  of  long  cilia.  The  rostrum 
is  short,  obtusely  triangular  and  decurved. 

The  abdomen  is  elongate  and  spindle-shaped,  deepest 
near  mid-length  and  terminates  in  a  large,  broad,  pendent 
tail.  The  integument  is  without  longitudinal  divisions  or 
circular  folds,  but  has  shallow,  permanent  annulations,  less 
marked  than  in  E.  lutetiae.  The  foot  is  fairly  long,  coni¬ 
cal  and  separated  from  the  abdomen  by  an  oblique  anterior 
fold.  The  toes  are  short,  about  one  twelfth  of  the  total 
length,  slender,  straight,  conical  and  pointed. 

The  trophi  are  small,  robust  and  fairly  simple.  The 
rami  are  broadly  rhomboid,  bent  at  a  right  angle  at  mid¬ 
length,  the  basal  portion  very  stout  and  parallel-sided,  the 
terminal  tooth  very  large,  stout,  slightly  curved  and  acutely 
pointed.  The  fulcrum  is  short  and  broad.  The  unci  are 
long,  slender,  acutely  pointed  and  apparently  fused  to  the 
angles  of  the  rami.  The  manubria  are  jointed  to  the  ex- 


Harring  &  Myers — Rotifer  Fauna  of  Wisconsin . — IV.  781 

ternal  angles  of  the  rami,  long,  stout,  slightly  bent  near 
mid-length  and  clubbed  anteriorly;  the  posterior  ends  are 
faintly  outcurved.  Salivary  glands  are  not  present. 

The  oesophagus  is  long  and  slender.  The  gastric  glands 
are  small,  oval  and  near  the  ventral  surface.  The  stomach 
and  intestine  are  not  distinctly  separated.  The  ovary  and 
bladder  are  normal.  The  foot  glands  are  very  small  and 
pyriform. 

The  ganglion  is  elongate  and  saccate ;  at  the  posterior  end 
is  a  small,  rounded  retrocerebral  sac  with  apparently  func¬ 
tional  duct,  no  subcerebral  glands  are  present.  The  two 
colorless  eyespots  are  closer  together  and  nearer  the  front 
than  in  E.  lutetiae  and  saundersiae. 

Total  length  210//,;  toes  15//;  trophi  27/x. 

Encentrum  plicatum  was  first  called  to  our  attention  by 
Dr.  de  Beauchamp,  who  found  this  species  at  Strasbourg 
and  identified  it  with  Eyferth’s  animal.  The  material  on 
which  the  present  description  is  based  was  collected  by  Mr. 
F.  E.  Cocks,  of  the  Quekett  Microscopical  Club,  in  the  Royal 
Botanical  Gardens,  Regents  Park,  London,  and  kindly  for¬ 
warded  to  us. 

ENCENTRUM  LUTETIAE  Harring  and  Myers,  new  species. 

Plate  45,  figures  6,  7. 

Taphrocampa  saundersiae  De  Beauchamp,  Arch.  Zool.  Exper., 
ser.  4,  vol.  10,  1909,  p.  227,  fig.  XXXIV ;  not  T.  saundersiae  of 
Gosse. 

The  body  isi  moderately  elongate,  slender,  slightly  curved 
and  gibbous  dorsally.  The  integument  is  fairly  rigid  and 
strongly  plicate  and  the  outline  is  relatively  constant.  The 
animal  is  colored  green  by  symbiotic  zoochlorellae. 

The  head  is  very  short,  about  one  fifth  of  the  length  of 
the  body,  broad,  decurved  and  separated  from  the  abdomen 
by  a  strongly  constricted  neck.  The  corona  is  fairly  short 
and  strongly  oblique,  with  fairly  prominent,  lateral,  auricle¬ 
like  tufts  of  long  cilia.  The  rostrum  is  short,  obtusely  tri¬ 
angular  and  decurved. 

The  abdomen  is  roughly  parallel-sided,  deepest  near  mid¬ 
length  and  terminates  in  a  large,  pendant  tail.  The  integu¬ 
ment  is  without  longitudinal  divisions  or  circular  folds,  but 
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has  strongly  marked,  permanent,  rather  shallow  annula- 
tions.  The  foot  is  fairly  large,  conical  and  slightly  de- 
cur  ved.  The  toes  are  short,  about  one  sixteenth  of  the  total 
length,  conical,  pointed  and  slightly  decurved. 

The  trophi  are  very  simple,  small  and  robust.  The  rami 
are  rhomboid,  bent  nearly  at  a  right  angle  at  mid-length, 
the  basal  portion  very  stout  and  nearly  parallel-sided,  the 
terminal  tooth  very  large,  curved  and  acutely  pointed. 
The  fulcrum  is  short  and  broad.  The  unci  are  minute 
scales,  fused  to  the  angles  of  the  rami.  The  manubria  are 
long,  slightly  clubbed  anteriorly,  incurved  and  crutched 
posteriorly.  The  salivary  glands  are  well  developed. 

The  oesophagus  is  long  and  slender.  The  gastric  glands 
are  small  and  spherical,  and  apparently  nearest  the  ventral 
surface.  Stomach  and  intestine  are  not  distinctly  sepa¬ 
rated.  The  foot  glands  are  small  and  pyriform. 

The  ganglion  is  large  and  saccate ;  at  its  posterior  end  is 
a  nearly  spherical,  retrocerebral  sac  with  evident  duct, 
opening  frontally  at  the  base  of  the  rostrum,  inside  of  the 
two  frontal,  colorless  eyespots.  Subcerebral  glands  are 
not  present. 

Total  length  160/*;  toes  10/a;  trophi  27/a. 

Encentrum  lutetiae  is  described  from  material  collected 
at  Arcueil,  near  Paris,  by  Dr.  De  Beauchamp,  and  kindly 
forwarded  to  us. 

Genus  ASPELTA  Harring  and  Myers,  new  genus. 

Dicranophorine  rotifers  with  elongate,  slender,  illori- 
cate  or  semiloricate  body ;  a  head  segment  separated  from 
the  abdomen  by  a  distinct  neck;  the  abdomen  tapers  pos¬ 
teriorly  to  a  minute  tail ;  the  foot  is  short  and  conical ;  the 
toes  are  fairly  short  and  slightly  decurved. 

The  corona  is  ventral,  rarely  oblique,  with  two  lateral, 
auricle-like  tufts  of  long  cilia;  the  rostrum  is  broad  and 
fairly  prominent. 

The  trophi  are  modified  forcipate  and  usually  strongly 
asymmetric;  the  rami  are  very  stout  and  without  inner 
marginal  teeth;  the  right  ramus  has  usually  a  prominent 
alula,  the  left  a  rudiment  or  none;  the  fulcrum  is  large; 
the  manubria  are  long  and  usually  clubbed  anteriorly ;  the 
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unci  are  of  very  irregular  form  and  firmly  united  to  the  ex¬ 
ternal  edges  of  the  rami,  serving  only  to  transmit  the  pull 
of  the  adductor  muscles  from  the  manubria  to  the  rami. 

A  well  developed  retrocerebral  sac  is  present,  but  no 
subcerebral  glands;  eyespots  are  usually  absent,  frontal 
when  present. 

Type  of  the  genus. — Aspelta  circinator  (Gosse)  =  Dig- 
lena  circinator  Gosse. 

ASPELTA  CIRCINATOR  (Gosse) 

Plate  46,  figures  6-8. 

Diglena  circinator,  Gosse,  in  Hudson  and  Gosse,  Rotifera,  1886,  vol. 
2,  p.  50,  pi.  19,  fig.  4. — Hood,  Scottish  Natural.,  vol.  11,  1891, 
p.  74. — G  las  SCOTT,  Sci.  Proc.  Royal  Dublin  Soc.,  new  ser.,  vol.  8, 

1893,  p.  59. — Bilfinger.  Jahresh.  Naturk.  Wurttemberg,  vol.  50, 

1894,  p.  47. — Barrois  and  Daday,  Rev.  Biol.  Nord  France,  vol.  6, 
1894,  p.  395. — Jennings,  Bull.  Michigan  Fish  Comm.,  No.  3,  1894, 
p.  18;  Bull.  U.  S.  Fish  Comm.,  vol.  19  (for  1899),  1900,  p  87. — 
Weber,  Rev.  Suisse  Zool.,  vol.  5,  1898,  p.  490,  pi.  19,  figs.  10,  11. — 
Voigt,  Forschungsber.  Biol.  Stat.  Plon,  vol.  11,  1904,  p.  47;  Siiss- 
wasserfauna  Deutschlands,  pt.  14,  1912,  p.  110,  fig.  206. — Kofoid, 
Bull.  Illinois  State  Lab.  Nat.  Hist.,  vol.  8,  1908,  p.  198.— 
Schlenker,  Mitt.  Geol.  Abt.  Wurttemberg.  Stat.  Landesamt, 
No.  5,  1908,  p.  246.— -Von  Hofsten,  Arkiv  Zook,  Stockholm,  vol. 
6,  No.  1,  1909,  p.  18,  fig.  2.— Runnstrom,  Zool.  Anz.,  vol.  34, 

1909,  p.  269. — Lie-Pettersen,  Bergens  Mus.  Aarbog  (for  1909), 

1910,  No.  15,  p.  48. — Murray,  Bathjym.  Surv.  Scottish  Lochs,  vol. 

1,  1910,  p.  322,— -Stevens,  Trans.  Devonshire  Assoc.  Adv.  Sci., 
vol.  44,  1912,  p.  688. — Montet,  Rev.  Suisse  Zool.,  vol.  23,  1915, 
p.  328. — Weber  and  Montet,  Cat.  Invert.  Suisse,  pt.  11,  1918,  p. 
133. 

Diglena  giraffa  Gosse,  in  Hudson  and  Gosse,  Rotifera,  1886,  vol. 

2,  p.  51,  pi.  19,  fig.  9. — Glasscott,  Sci.  Proc.  Royal  Dublin  Soc., 
new  ser.,  vol  8,  1893,  p.  59. — Hood,  Proc.  Royal  Irish  Acad., 
ser.  3,  vol.  3,  1895,  p.  682.— Kofoid,  Bull.  Illinois  State  Lab.  Nat. 
Hist.,  vol.  8,  1908,  p.  198. — Lie-Pettersen,  Bergens  Mus.  Aarbog 
(for  1909),  1910,  No.  15,  p.  48. — Wesenberg-Lund,  Kgl.  Dansk. 
Vidensk.  Selsk.  Skrift.,  Nat.-Math.  Afd.,  ser.  8,  vol.  4,  1923,  p. 
226,  pi.  1,  fig.  9. 

Dicranophorus  giraffa  Harring,  Bull.  81  U.  S.  Nat.  Mus.,  1913, 
p.  36. 

Encentrum  circinator  Harring  and  Myers,  Trans.  Wisconsin  Acad. 
Sci.,  vol  20,  1922,  p.  555. 

The  body  is  elongate,  very  slender,  slightly  gibbous  dor- 
sally  and  very  nearly  straight  ventrally.  The  integument 
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is  flexible,  but  the  outline  is  fairly  constant.  The  animal 
is  always  hyaline. 

The  head  is  long,  about  one  third  of  the  length  of  the 
body,  slightly  decurved  and  separated  from  the  abdomen 
by  a  well  marked  neck.  The  corona  is  nearly  ventral,  about 
two  thirds  as  long  as  the  head,  and  has  prominent,  lateral, 
auricle-like  tufts  of  long  cilia.  The  rostrum  is  short,  broad 
at  the  base,  rounded  anteriorly  and  decurved.  The  ab¬ 
domen  is  elongate,  gibbous  dorsally,  deepest  near  mid¬ 
length,  and  tapers  gradually  to  the  minute  tail.  The  integ¬ 
ument  is  divided  longitudinally  by  wjide,  well  marked  lateral 
sulci,  terminated  posteriorly  by  an  oblique  circular  fold. 
The  foot  is  fairly  large,  conical  and  oblique  anteriorly.  The 
toes  are  fairly  long,  about  one  seventh  of  the  total  length, 
very  slender,  tapering  gradually  to  acute  points,  nearly 
straight  in  lateral  view,  incurved  and  forceps-shaped  in 
dorsal  view. 

The  trophi  are  elongate  and  (fairly  robust.  The  rami 
are  parallel-sided  for  the  greater  part  of  their  length  and 
terminate  in  two  very  stout,  incurved  teeth;  the  right 
ramus  is  considerably  broader  than  the  left.  The  fulcrum 
is  somewhat  shorter  than  the  rami.  The  unci  are  rudimen¬ 
tary  and  asymmetric,  the  right  small  and  irregularly  con¬ 
choid,  the  left  somewhat  larger  and  T-shaped,  the  longest 
branch  resting  on  the  manubrium,  the  two  shorter  against 
the  ramus.  The  manubria  are  long,  slightly  clubbed  ante¬ 
riorly,  tapering  gradually  towards  the  posterior  ends  and 
strongly  incurved.  Salivary  glands  are  not  present. 

The  oesophagus  is  short.  The  gastric  glands  are  minute 
and  spherical.  Stomach  and  intestine  are  not  distinctly 
separated.  The  ovary  and  bladder  are  normal.  The  foot 
glands  are  fairly  long  and  pyriform. 

The  ganglion  is  elongate  and  saccate ;  at  its  posterior  end 
is  a  small  retrocerebral  sac  with  functional  duct.  No  sub¬ 
cerebral  glands  are  present.  At  the  base  of  the  rostrum 
are  two  minute,  globular,  colorless  vesicles,  which  may  be 
eyespots. 

Total  length  230/*;  toes  30/*;  trophi  27/*. 

Aspelta  circinator  is  common  in  wet  sphagnum  and  in 
acid  water  ponds  it  occurs  as  a  free  swimming  form.  We 
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have  found  it  in  the  United  States  wherever  collections  have 
been  made.  It  is  readily  recognized  by  the  forceps-shaped 
toes. 

AS  PELT  A  APER  (Harringr) 

Plate  46,  figures  3-5. 

Encentrum  aper  Harring,  Proc.  U.  S.  Nat.  Museum,  vol.  46,  1913, 
p.  394,  pi.  34,  figs.  7-10. 

The  body  is  elongate,  slender,  slightly  gibbous  posteriorly 
and  nearly  straight  ventrally.  The  integument  is  flexible, 
but  the  outline  is  fairly  constant.  The  animal  is  usually 
transparent. 

The  head  is  long,  almost  one  third  as  long  as  the  body, 
slightly  decurved  and  separated  from  the  abdomen  by  a  dis¬ 
tinct  neck.  The  corona  is  ventral  and  considerably  shorter 
than  the  head,  with  fairly  prominent,  lateral,  auricle-like 
tufts  of  long  cilia.  The  rostrum  is  fairly  long,  broad  at  the 
base,  rounded  anteriorly  and  decurved.  The  abdomen  is 
moderately  elongate,  deepest  at  two  thirds  length,  and  ta¬ 
pers  rapidly  to  the  very  small  tail.  The  integument  is 
without  longitudinal  divisions,  but  the  posterior  circular 
fold,  which  usually  limits  the  plates,  is  well  marked.  The 
foot  is  fairly  large,  conical  and  oblique  anteriorly.  The 
toes  are  moderately  long,  about  one  seventh  of  the  total 
length,  slender,  slightly  tapering,  acutely  pointed,  decurved, 
broad  at  the  base  and  decreasing  rapidly  in  width. 

The  trophi  are  large  and  robust.  The  rami  are  broad 
and  sickle-shaped,  terminating  in  rather  blunt  points;  the 
median  opening  is  elongate  oval  and  the  inner  margin  is 
without  teeth.  The  alulae  .fare  prominent  and  obtusely 
angular.  The  fulcrum  is  about  half  the  length  of  the  rami. 
The  rudimentary  unci  are  asymmetric  and  of  irregular 
form ;  the  right  uncus  is  roughly  V-shaped,  the  two 
branches  straddling  the  ramus;  the  left  uncus  is  T-shaped, 
one  branch  resting  on  the  manubrium  and  the  other  two  on 
the  ramus.  Their  original  function  is  evidently  completely 
lost  and  their  only  service  is  as  a  rather  superfluous  con¬ 
necting  link  between  manubria  and  rami,  as  far  as  may  be 
judged  from  their  form  and  position.  The  manubria  are 
long,  somewhat  asymmetric,  abruptly  bent  and  much  en¬ 
larged  anteriorly,  straight,  slender  and  slightly  tapering 
60 
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beyond  the  angle  and  very  slightly  incurved  posteriorly. 
Salivary  glands  are  not  present. 

The  oesophagus  is  short.  The  gastric  glands  are  rather 
small  and  oval.  Stomach  and  intestine  are  without  distinct 
separation.  The  ovary  and  bladder  are  normal.  The  foot 
glands  are  fairly  large  and  pyriform. 

The  ganglion  is  long  and  saccate ;  at  its  posterior  end  is  a 
small  retrocerebral  sac  with  well  marked  ducts.  Neither 
subcerebral  glands  nor  eyespots  are  present.  At  the  base 
of  the  rostrum  there  is  on  the  margin  of  the  corona  two 
small,  bluntly  conical  “tusks,”  toothlike  projections  of  high 
refractive  index,  close  to  the  external  openings  of  the  ducts 
of  the  retrocerebral  sac  and  possibly  in  some  functional 
relationship  to  them. 

Total  length  250//, ;  toes  85 //, ;  trophi  38//,. 

Aspelta  aper  is  fairly  common  and  very  widely  distrib¬ 
uted  in  weedy  ponds  with  neutral  or  slightly  acid  water ;  we 
have  found  it  in  northern  and  central  Wisconsin,  around  At¬ 
lantic  City,  New  Jersey,  central  Florida,  Mount  Desert 
Island,  Maine,  and  around  Washington,  District  of  Colum¬ 
bia. 

ASPELTA  LAIIRI  Harring-  and  Myers,  new  species 

Plate  46,  figures  1,  2. 

The  body  is  elongate,  fairly  slender,  gibbous  dorsally  and 
nearly  straight  ventrally.  The  integument  is  flexible  and 
the  outline  somewhat  variable.  The  animal  is  usually 
transparent. 

The  head  is  long,  almost  one  third  of  the  length  of  the 
body,  slightly  decurved  and  separated  from  the  abdomen 
by  a  well  marked  neck.  The  corona  is  ventral  and  very 
little  shorter  than  the  head,  with  prominent,  lateral,  auricle¬ 
like  tufts  of  long  cilia.  The  rostrum  is  fairly  long,  broad 
at  the  base,  rounded  anteriorly  and  strongly  decurved.  The 
abdomen  is  gibbous  dorsally,  deepest  at  half  length,  and 
tapers  gradually  to  the  distinct  tail.  The  integument  is 
without  longitudinal  divisions,  but  the  oblique  circular 
fold,  which  usually  limits  the  plates  posteriorly,  is  well 
marked.  The  foot  is  large,  conical  and  oblique  anteriorly. 
The  toes  are  long,  about  one  sixth  of  the  total  length,  broad 
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at  the  base,  tapering  gradually  to  acute  points,  and  have  a 
slight  sigmoid  curvature. 

The  trophi  are  greatly  elongate  and  fairly  slender.  The 
rami  are  parallel-sided  externally  and  internally  for  two 
thirds  of  their  length,  enclosing  anteriorly  a  small,  circular, 
median  opening  and  terminating  in  stout  anterior  teeth. 
No  alulae  are  present.  The  fulcrum  is  about  two  thirds 
as  long  as  the  rami.  The  rudimentary  unci  are  somewhat 
asymmetric,  T-shaped  and  pointed  anteriorly  and  firmly 
joined  to  the  rami.  The  manubria  are  much  enlarged  an¬ 
teriorly,  abruptly  reduced,  straight  and  tapering  for  the 
greater  part  of  their  length,  incurved  and  knobbed  pos¬ 
teriorly.  Salivary  glands  are  not  present. 

The  oesophagus  is  short.  The  gastric  glands  are  small 
and  spherical.  Stomach  and  intestine  are  without  distinct 
separation.  The  ovary  and  bladder  are  normal.  The  foot 
glands  are  large  and  pyriform. 

The  ganglion  is  rather  small  and  saccate;  the  presence 
of  a  retroeerebral  sac  has  not  been  positively  made  out. 
No  subcerebral  glands  are  present.  At  the  base  of  the  ros¬ 
trum  are  two  very  small  eyespots. 

Total  length  225/*;  toes  35/*;  trophi  30/*. 

Aspelta  labri  has  been  collected  in  a  bog  at  Oceanville, 
near  Atlantic  City,  New  Jersey,  and  in  Lower  Breakneck 
pond,  Mount  Desert  Island,  Maine,  in  acid  water,  pH  =  6.4 
and  less.  It  is  related  to  A.  aper  and  circinator  but  is  dis¬ 
tinguished  by  the  elongate  trophi,  frontal  eyespots  and  sig¬ 
moid  toes. 

ASPELTA  ANGUSTA  Harring  and  Myers,  new  species 

Plate  48,  figures  3,  4. 

The  body  is  very  elongate,  extremely  slender,  spindle- 
shaped,  slightly  convex  dorsally  and  concave  ventrally. 
The  integument  is  very  flexible,  but  the  outline  is  fairly 
constant.  The  animal  is  always  hyaline. 

The  head  is  very  long,  about  one  third  of  the  length  of 
the  body,  slightly  decurved  and  separated  from  the  abdo¬ 
men  by  a  well  marked  neck.  The  corona  is  very  nearly 
ventral,  about  three  fourths  as  long  as  the  head,  with 
prominent,  lateral,  auricle-like  tufts  of  long  cilia.  The 
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rostrum  is  short,  broad  at  the  base,  rounded  anteriorly  and 
strongly  decurved.  The  abdomen  is  nearly  cylindric,  taper¬ 
ing  posteriorly  to  the  rudimentary  tail.  The  integument 
is  without  longitudinal  divisions,  but  the  slightly  oblique 
circular  fold,  which  usually  limits  the  plates  posteriorly,  is 
well  marked.  The  foot  is  fairly  large,  conical  and  oblique 
anteriorly.  The  toes  are  rather  short,  one  eighth  of  the 
total  length,  straight,  broad  at  the  base,  tapering  rapidly 
to  long,  slender,  acute  points. 

The  trophi  are  very  large,  elongate  and  highly  asym¬ 
metric.  The  rami  are  narrow  at  the  base,  elongate  and 
terminate  in  stout,  hooklike  teeth ;  the  right  ramus  is  very 
broad  and  has  a  very  large  alula  of  complicated  form,  and 
the  left  is  rather  narrow,  parallel-sided  and  without  trace 
of  any  alula.  The  fulcrum  is  very  long,  slender,  rodshaped 
and  slightly  expanded  posteriorly.  The  unci  are  rudimen¬ 
tary  and  serve  only  as  connecting  links  between  the  manu- 
bria  and  rami ;  the  right  uncus  is  tripod-shaped,  the 
branches  straddling  the  edge  of  the  ramus,  while  the  left 
uncus  is  T-shaped,  with  one  branch  resting  on  the  manu¬ 
brium  and  two  on  the  rami.  The  manubria  are  extremely 
long,  straight,  slender,  slightly  tapering,  clubbed  ante¬ 
riorly,  sharply  recurved  and  knobbed  posteriorly.  Sali¬ 
vary  glands  are  not  present. 

The  oesophagus  is  long  and  slender.  The  gastric  glands 
are  fairly  large  and  oval.  Stomach  and  intestine  are  with¬ 
out  distinct  separation.  The  ovary  and  bladder  are  normal. 
The  foot  glands  are  rather  small  and  pyriform. 

The  ganglion  is  large  and  saccate ;  at  its  posterior  end  is  a 
small  retrocerebral  sac  with  functional  duct.  Neither 
subcerebral  glands  nor  eyespots  are  present. 

Total  length  275/*;  toes  30/*;  trophi  45/*.. 

Aspelta  angusta  was  collected  in  a  boggy  area  on  Cordu¬ 
roy  Creek,  near  Atlantic  City,  New  Jersey,  in  acid  water, 
pH  =  5.3.  It  is  probably  related  to  A.  circinator,  but  is 
readily  distinguished  by  the  large,  asymmetric  trophi. 

ASPELTA  BELTISTA  llarring  and  Myers,  new  species 

Plate  49,  figures  3-5. 

The  body  is  moderately  elongate,  spindle-shaped,  gibbous 
posteriorly,  convex  dorsally  and  straight  ventrally.  The 
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integument  is  fairly  rigid  and  the  outline  nearly  constant. 
The  animal  is  usually  very  transparent. 

The  head  is  long,  almost  one  third  the  length  of  the  body, 
slightly  decurved  and  separated  from  the  abdomen  by  a 
well  marked  neck.  The  corona  is  ventral  and  as  long  as 
the  head,  with  prominent  lateral,  auricle-like  tufts  of  long 
cilia.  The  rostrum  is  short,  broad  at  the  base,  rounded 
anteriorly  and  decurved.  The  abdomen  is  moderately  long, 
gibbous  dorsally,  deepest  just  beyond  mid-length  and  tapers 
gradually  to  the  small  bifid  tail.  The  integument  is  di¬ 
vided  longitudinally  by  wide  lateral  sulci  into  a  dorsal  and 
a  ventral  plate,  limited  posteriorly  by  a  well  marked, 
slightly  oblique,  circular  fold.  The  foot  is  fairly  large  and 
very  slightly  conical.  The  toes  are  moderately  long,  about 
one  seventh  of  the  total  length,  broad  at  the  base,  tapering 
gradually  to  acute  points,  S-curved  in  lateral  view  and 
slightly  incurved  in  dorsal  view. 

The  trophi  are  small,  somewhat  elongate  and  highly 
asymmetric.  The  rami  are  narrow  at  the  base,  becoming 
gradually  parallel-sided  and  terminating  in  a  stout,  hook¬ 
shaped,  anterior  tooth ;  the  left  ramus  is  without  any  alula, 
while  the  right  has  a  very  large,  triangular  alula,  slightly 
decurved  at  the  tip ;  the  median  opening  is  quite  small,  pyri¬ 
form  and  without  teeth  on  the  inner  margin.  The  fulcrum 
is  very  long,  slender,  rodshaped,  slightly  tapering  and 
knobbed  posteriorly^  The  unci  are  rudimentary,  serving 
only  as  connecting  links  between  the  manubria  and  rami; 
the  left  uncus  is  T-shaped,  with  one  branch  resting  on  the 
manubrium  and  two  on  the  ramus,  while  the  right  is  tripod¬ 
shaped  and  straddles  the  ramus.  The  manubria  are  very 
long,  stout  and  clubbed  at  the  base,  tapering  gradually  to 
the  strongly  incurved,  knobbed  posterior  ends.  Salivary 
glands  are  not  present. 

The  oesophagus  is  short.  The  gastric  glands  are  small 
and  elongate  oval.  Stomach  and  intestine  are  not  distinctly 
separated.  The  ovary  and  bladder  are  normal.  The  foot 
glands  are  elongate  and  slightly  pyriform. 

The  ganglion  is  large  and  saccate ;  at  its  posterior  end  is 
a  large  retrocerebral  sac  with  functional  duct.  Subcere- 
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bral  glands  are  not  present.  At  the  base  of  the  rostrum 
are  two  minute  eyespots. 

Total  length  265-325/*,;  toes  35-45/*,;  trophi  27/*. 

Aspelta  beltista  is  widely  distributed  in  acid  water  ponds. 
pH  =  6.8  and  less.  We  have  collected  it  in  many  places 
around  Atlantic  City,  New  Jersey,  and  on  Mount  Desert 
Island,  Maine,  usually  in  small  numbers.  It  belongs  to  the 
A.  circinator  group,  but  is  distinguished  by  the  form  of  the 
toes,  frontal  eyespots,  highly  asymmetric  trophi  and  the 
bifid  tail,  which  is  not  found  in  any  other  species  of  this 
genus. 

ASPEtiTA  PSITTA  Harring;  and  Myers,  new  species 

Plate  49,  figures  1,  2. 

The  body  is  elongate,  spindle-shaped,  rather  slender,  con¬ 
vex  dorsally  and  slightly  concave  ventrally.  The  integu¬ 
ment  is  flexible,  but  the  outline  is  fairly  constant.  The  ani¬ 
mal  is  usually  opaque  owing  to  ingested  chlorophyll. 

The  head  is  long,  nearly  one  third  of  the  length  of  the 
body,  decurved  and  separated  from  the  abdomen  by  a  well 
marked  neck.  The  corona  is  ventral  and  nearly  as  long  as 
the  head,  with  fairly  prominent,  lateral,  auricle-like  tufts 
of  long  cilia.  The  rostrum  is  short,  broad  at  the  base, 
rounded  anteriorly  and  decurved.  The  abdomen  is  mod¬ 
erately  elongate,  deepest  at  two-thirds  length,  and  tapers 
gradually  to  the  minute  tail.  The  integument  is  without 
longitudinal  divisions,  but  the  oblique  circular  fold,  which 
usually  limits  the  plates  posteriorly,  is  well  marked.  The 
foot  is  large,  conical,  oblique  anteriorly  and  rounded  poste¬ 
riorly.  The  toes  are  fairly  long,  about  one  seventh  of  the 
total  length,  stout  at  the  base,  tapering  gradually  to  acute 
points  and  very  slightly  decurved. 

The  trophi  are  large,  but  not  very  robust,  and  strongly 
asymmetric.  The  rami  are  asymmetric,  expanded  near  the 
base  into  broad,  bluntly  angular  alulae  and  terminate  in 
blunt  anterior  teeth,  the  right  ramus  overlapping  the  left, 
somewhat  like!  the  beak  of  a  parrot ;  the  median  opening  is 
narrow  and  the  inner  margin  without  teeth.  The  fulcrum 
is  short,  about  half  the  length  of  the  rami.  The  unci  are 
very  long  and  slender;  the  right  uncus  has  two  teeth,  the 
ventral  one  apparently  broken  at  one  third  length  and  rest- 
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mg  on  a  slight,  oblique  projection  on  the  ramus  some  dis¬ 
tance  from  the  anterior  tooth;  the  left  uncus  is  single¬ 
toothed,  slightly  clubbed  and  rests  against  the  external  edge 
of  the  ramus.  The  manubria  are  unequal,  slender  and 
slightly  S-curved,  the  right  somewhat  shorter  and  stouter 
than  the  left.  Salivary  glands  are  not  present. 

The  oesophagus  is  short.  The  gastric  glands  are  small 
and  oval.  Stomach  and  intestine  are  not  distinctly  sepa¬ 
rated.  The  ovary  and  bladder  are  normal.  The  foot 
glands  are  small  and  pyriform. 

The  ganglion  is  large  and  saccate ;  at  its  posterior  end  is 
a  small  retrocerebral  sac  with  rudimentary  duct.  Neither 
subcerebral  glands  nor  eyespots  are  present. 

Total  length  175/*.;  toes  25/*;  trophi  25/*. 

Aspelta  psitta  was  collected  in  large  numbers  among  de¬ 
caying  Riccia  at  Kenilworth,  near  Washington,  District  of 
Columbia.  Judging  from  the  aberrant  trophi  it  is  not 
closely  related  to  any  other  species  of  the  genus. 

A  SPIiLTA  LESTES  Harring  and  Myers,  new  species 

Plate  47,  figures  1,  2. 

The  body  is  moderately  elongate,  fairly  slender,  gibbous 
posteriorly,  curved  dorsally  and  nearly  straight  ventrally. 
The  integument  is  very  flexible  and  the  outline  somewhat 
variable.  The  animal  is  usually  hyaline. 

The  head  is  long,  nearly  one  third  of  the  length  of  the 
body,  slightly  decurved  and  separated  from  the  abdomen 
by  a  well  marked  neck.  The  corona  is  ventral  and  nearly 
as  long  as  the  head,  with  prominent,  lateral,  auricle-like 
tufts  of  long  cilia.  The  rostrum  is  very  short,  broad  at  the 
base,  rounded  anteriorly  and  decurved.  The  abdomen  is 
moderately  elongate,  deepest  at  mid-length,  and  tapers 
rapidly  to  the  minute  tail.  The  integument  is  without 
longitudinal  divisions,  but  the  oblique  circular  fold,  which 
usually  limits  the  plates  posteriorly,  is  well  marked.  The 
foot  is  fairly  large,  slightly  conical  and  oblique  anteriorly. 
The  toes  are  long,  about  one  seventh  of  the  total  length, 
stout  at  the  base,  somewhat  abruptly  reduced  to  long,  slen¬ 
der,  tapering,  acute  points  and  very  slightly  decurved. 

The  trophi  are  large,  but  not  very  robust.  The  rami  are 
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broad  at  the  base  and  terminate  in  long,  pointed,  curved 
teeth ;  the  right  ramus  is  stouter  than  the  left,  less  curved 
and  has  a  small  alula.  The  unci  are  highly  asymmetric, 
the  right  much  larger  than  the  left  and  tripod-shaped ;  the 
left  uncus  is  approximately  T-shaped,  one  branch  on  the 
manubrium  and  two  on  the  ramus.  It  is  evident  that  the 
unci  have  lost  their  original  function  and  serve  only  as 
connecting  links  between  the  manubria  and  rami,  transmit¬ 
ting  the  pull  of  the  adductor  muscles.  The  manubria  are 
very  long  and  slender,  slightly  clubbed  and  outcurved  ante¬ 
riorly,  gradually  incurved  and  crutched  posteriorly.  Sali¬ 
vary  glands  are  not  present. 

The  oesophagus  is  short.  The  gastric  glands  are  small 
and  oval,  and  are  alwlays  attached  at  the  ventral  side  of  the 
stomach,  as  shown  in  the  lateral  view.  Stomach  and  intes¬ 
tine  are  not  distinctly  separated.  The  ovary  and  bladder 
are  normal.  The  foot  glands  are  large  and  pyriform. 

The  ganglion  is  large  and  saccate ;  at  its  posterior  end  is  a 
small  retrocerebral  sac  with  functional  duct.  Neither  sub¬ 
cerebral  glands  nor  eyespots  are  present. 

Total  length  215 /*;  toes  30 y,;  trophi  34/u.. 

Aspelta  lestes  was  collected  among  Fontinalis  growing 
along  the  shores  of  Kathan  and  Starvation  lakes  in  Oneida 
county,  Wisconsin.  It  is  distinguished  by  the  form  of  the 
toes  and  the  trophi. 

ASPELTA  IMBUTA  Harring  and  Myers,  new  species 

Plate  47,  figures  5,  6. 

The  body  is  elongate,  fairly  slender,  slightly  gibbous 
posteriorly  and  nearly  straight  ventrally.  The  integument 
is  flexible,  but  the  outline  is  fairly  constant.  The  animal 
is  always  hyaline. 

The  head  is  long,  nearly  one  third  of  the  length  of  the 
body,  deflexed  and  separated  from  the  abdomen  by  a  well 
marked  neck.  The  corona  is  ventral  and  somewhat  shorter 
than  the  head,  with  prominent,  lateral,  auricle-like  areas 
of  long  cilia.,  The  rostrum  is  very  short,  broad  at  the  base, 
rounded  anteriorly  and  decurved.  The  abdomen  is  mod¬ 
erately  elongate,  gibbous  dorsally,  deepest  at  two  thirds 
length  and  tapers  gradually  to  the  very  small  tail.  The 
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integument  is  without  longitudinal  divisions,  but  the  oblique 
circular  fold,  which  usually  limits  the  plates  posteriorly,  is 
well  marked.  The  foot  is  fairly  large,  slightly  conical  and 
oblique  anteriorly.  The  toes  are  long,  about  one  seventh 
of  the  total  length,  very  slightly  decurved,  and  taper  rapidly 
to  long,  slender,  acute  points. 

The  trophi  are  large,  but  not  very  robust.  The  rami  are 
strongly  asymmetric,  the  right  much  broader  and  stouter 
than  the  left,  with  a  large  alula  near  mid-length  and  a 
blunt  projection  opposite  on  the  inner  margin;  the  left 
ramus  is  nearly  parallel-sided  and  both  terminate  in  stout, 
incurved  anterior  teeth.  The  unci  are  also  highly  asym¬ 
metric,  with  two  long,  slender,  pointed  teeth  and  a  pendant 
lamella  resting  on  the  ramus;  the  left  uncus  is  small  and 
T-shaped,  with  one  branch  on  the  manubrium  and  two  on 
the  edge  of  the  ramus.  The  manubria  are  very  long,  slen¬ 
der,  slightly  curved  and  taper  gradually  towards  the  poste¬ 
rior  ends.  The  median  opening  of  the  rami  is  irregularly 
pyriform.  The  fulcrum  is  about  two  thirds  as  long  as  the 
rami.  Salivary  glands  are  not  present. 

The  oesophagus  is  short.  The  gastric  glands  are  very 
small  and  oval.  Stomach  and  intestine  are  not  distinctly 
separated.  The  ovary  and  bladder  are  normal.  The  foot 
glands  are  fairly  large  and  pyriform. 

The  ganglion  is  rather  small  and  saccate ;  at  its  posterior 
end  is  a  small  retrocerebral  sac  with  rudimentary  duct. 
Neither  eyespots  nor  subcerebral  glands  are  present. 

Total  length  140/*;  toes  2(V;  trophi  25 /*,. 

Aspelta  imbuta  was  collected  in  Town  Line  Lake,  Oneida 
county,  Wisconsin.  It  is  distinguished  mainly  by  its  small 
size  and  the  form  of  the  toes  and  trophi. 

ASPKLTA  AIjASTOIL  Hairing  and  Myers,  new  species 

Plate  47,  figures  3,  4. 

The  body  is  rather  short  and  stout,  gibbous  posteriorly, 
convex  dorsally  and  nearly  straight  ventrally.  The  integu¬ 
ment  is  flexible  but  the  outline  is  fairly  constant.  The  ani¬ 
mal  is  usually  opaque  owing  to  ingested  chlorophyll. 

The  head  is  long,  fully  one  third  of  the  length  of  the 
body,  slightly  deflexed  and  separated  from  the  abdomen  by 
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a  well  marked  neck.  The  corona  is  ventral  and  almost  as 
long  as  the  head,  with  prominent,  lateral,  auricle-like  tufts 
of  long  cilia.  The  rostrum  is  very  short,  broad  at  the  base, 
rounded  anteriorly  and  strongly  decurved.  The  abdomen 
is  short  and  fairly  stout,  gibbous  dorsally,  deepest  near  mid¬ 
length  and  tapers  gradually  to  the  minute  tail.  The  in¬ 
tegument  is  without  longitudinal  divisions,  but  the  oblique 
circular  fold,  which  usually  limits  the  plates  posteriorly, 
is  well  marked.  The  foot  is  large,  slightly  conical  and  ob¬ 
lique  anteriorly.  The  toes  are  short,  about  one  eighth  of 
the  total  length,  stout,  tapering,  acutely  pointed  and  very 
slightly  S-curved. 

The  trophi  are  large,  but  not  very  robust.  The  rami  are 
nearly  semicircular,  the  right  much  broader  than  the  left 
and  with  a  prominent  alula  near  mid-length ;  the  terminal 
teeth  are  stout  and  incurved  and  the  median  opening  ir¬ 
regularly  pyriform,  with  a  projection  on  the  inner  margin 
opposite  the  alula  on  the  right  ramus.  The  fulcrum  is  little 
more  than  half  the  length  of  the  rami.  The  unci  are 
T-shaped  and  asymmetric,  the  right  larger  and  more  com¬ 
plex  than  the  left ;  both  rest  against  the  rami  and  with  a 
branch  on  the  manubrium,  serving  only  as  connecting  links 
for  transmission  of  the  pull  of  the  adductor  muscles.  The 
manubria  are  rather  short,  about  the  same  length  as  the 
incus,  and  taper  gradually  towards  the  posterior  end ;  both 
are  curved  anteriorly,  the  right  more  than  the  left.  Sali¬ 
vary  glands  are  not  present. 

The  oesophagus  is  very  short.  The  gastric  glands  are 
very  small  and  oval.  Stomach  and  intestine  are  without 
distinct  separation.  The  ovary  and  bladder  are  normal. 
The  foot  glands  are  fairly  large  and  pyriform. 

The  ganglion  is  large  and  saccate ;  at  its  posterior 
end  is  a  small  retrocerebral  sac  with  rudimentary  duct. 
Neither  subcerebral  glands  nor  eyespots  are  present. 

Total  length  155 /*;  toes  20/*;  trophi  25/*. 

Aspelta  alastor  is  common  in  sphagnum  growing  in  an 
old  gravel  pit  at  Hyattsville,  near  Washington,  District  of 
Columbia.  It  is  distinguished  by  the  short,  stout  toes  and 
the  peculiar  trophi. 
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ASPELTA  CLYDONA  Harring:  and  Myers,  new  species 

Plate  48,  figures  1,  2. 

The  body  is  short  and  very  stout,  strongly  convex  dor- 
sally  and  concave  ventrally.  The  integument  is  very  rigid 
and  forms  a  true  lorica.  The  animal  is  usually  opaque 
owing  to  ingested  colored  food  material. 

The  head  is  short,  about  one  fifth  of  the  length  of  the 
body,  strongly  deflexed  and  separated  from  the  abdomen 
by  a  very  distinct  neck;  it  is  encased  in  a  plicate  head- 
sheath,  as  in  the  genus  Diurella,  forming  six  distinct  folds 
when  the  head  is  retracted.  The  corona  is  but  very  slightly 
oblique  and  has  prominent,  lateral,  auricle-like  tufts  of  long 
cilia.  The  rostrum  is  huge,  broadly  triangular  at  the  base, 
narrowed  and  rounded  in  front  and  strongly  deflexed.  The 
abdomen  is  rather  short  and  strongly  curved,  tapering  pos¬ 
teriorly  to  the  prominent  tail.  The  lorica  is  divided  longi¬ 
tudinally  by  wide  lateral  sulci  into  a  dorsal  and  a  ventral 
plate,  limited  posteriorly  by  a  well  marked,  oblique  circu¬ 
lar  fold.  The  tail  is  short,  stout  and  conical,  but  not  sepa¬ 
rated  from  the  abdomen  by  any  circular  fold.  The  toes  are 
long,  about  one  sixth  of  the  total  length,  very  stout,  acutely 
pointed  and  strongly  decurved. 

The  trophi  are  extremely  asymmetric.  The  left  ramus 
is  virtually  straight,  parallel-sided  and  very  blunt  ante¬ 
riorly  ;  at  the  base  is  a  minute,  triangular  alula ;  the  right 
ramus  is  bent  anteriorly  into  a  huge  hook,  forming  a  nearly 
right  angle  with  the  main  stem  and  overlapping  the  end  of 
the  left  ramus;  near  mid-length  is  a  very  large,  strongly 
decurved,  and  broadly  triangular  alula.  The  fulcrum  is 
short,  little  more  than  half  the  length  of  the  rami.  The 
left  uncus  is  irregularly  conchoidal,  resting  with  a  broad 
lobe  on  the  manubrium  and  a  crescent-shaped  anterior  sec¬ 
tion  on  the  ramus.  The  right  uncus  has  two  long  and  stout 
teeth,  united  by  a  thin  lamella,  the  anterior  tooth  on  the 
angle  of  the  ramus  and  the  posterior  on  the  alula.  The 
manubria  are  long,  fairly  stout,  clubbed  anteriorly,  taper¬ 
ing  gradually  towlards  the  posterior  end  and  have  a  “triple” 
curvature,  as  shown  in  figure  2.  Salivary  glands  are  not 
present. 

The  oseophagus  is  long  and  slender.  The  gastric  glands 
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are  very  small  and  oval,  and  are  placed  well  towards  the 
ventral  side.  Stomach  and  intestine  are  not  distinctly 
separated.  The  ovary  and  bladder  are  normal.  The  foot 
glands  are  very  large  and  pyriform. 

The  ganglion  is  large  and  saccate  ;  at  its  posterior  end  is 
a  fairly  large  retrocerebral  sac  with  functional  duct. 
Neither  subcerebral  glands  nor  eyespots  are  present. 

Total  length  275^;  toes  45 n;  trophi  38/x. 

Aspelta  clydona  was  obtained  by  washing  Fucus  growing 
on  rocks  in  Salisbury  Cove,  Mount  Desert  Island,  Maine,  in 
ocean  water  of  normal  salinity;  the  algae  were  allowed  to 
drain  into  a  bucket,  vigorously  stirred  in  order  to  separate 
the  animals  from  them,  and  continuing  until  the  bucket 
was  full,  wjhen  it  was  allowed  to  settle,  the  water  poured 
off  and  the  sediment  transferred  to  very  large  crystalliza¬ 
tion  dishes.  In  the  course  of  an  hour  the  rotifers  gradually 
worked  up  to  the  top  and  by  carefully  skimming  with  a 
pipette  they  were  obtained  in  large  numbers.  The  animal 
is  recognized  at  once  by  the  Diurella-headsheath,  in  fact  it 
looks  much  more  like  a  Diurella  than  an  Aspelta;  the 
trophi  appear  to  represent  the  possible  extreme  in  asymme¬ 
try. 

ASPELTA  MACRA  Hairing  and  Myers,  new  species 

Plat©  48,  figures  5,  6. 

The  body  is  elongate,  very  slender,  slightly  gibbous  pos¬ 
teriorly,  convex  dorsally  and  nearly  straight  ventrally. 
The  integument  is  very  flexible  and  the  outline  is  somewhat 
variable.  The  animal  is  hyaline. 

The  head  is  long,  about  one  third  of  the  length  of  the 
body,  very  slightly  deflexed  and  separated  from  the  abdo¬ 
men  by  a  well  marked  neck.  The  corona  is  ventral  and  as 
long  as  the  head,  with  prominent,  lateral,  auricle-like  tufts 
of  long  cilia.  The  rostrum  is  short,  broad  at  the  base, 
rounded  anteriorly  and  decurved..  The  abdomen  is  elon¬ 
gate,  gibbous  dorsally,  deepest  near  mid-length  and  tapers 
gradually  to  the  minute  tail.  The  integument  is  without 
longitudinal  divisions,  but  the  oblique  circular  fold,  which 
usually  limits  the  plates  posteriorly,  is  very  distinct.  The 
foot  is  fairly  large,  conical,  oblique  anteriorly  and  rounded 
posteriorly.  The  toes  are  short,  less  than  one  eighth  of  the 


Harring  &  Myers — Rotifer  Fauna  of  Wisconsin. — IV.  797 

total  length,  extremely  slender,  decurved,  acutely  pointed 
and  with  a  triangular  enlargement  at  the  base. 

The  trophi  are  large,  robust  and  highly  asymmetric,  the 
right  side  much  more  developed  than  the  left.  The  rami 
are  very  broad,  the  inner  edges  in  contact  for  two  thirds 
of  their  length,  leaving  a  relatively  small,  heartshaped  me¬ 
dian  opening  below  the  powerful,  hook-shaped  terminal 
teeth ;  the  left  tooth  is  broader  than  the  right.  On  the  right 
ramus  there  is  a  huge,  triangular  alula,  originating  just 
below  the  median  opening  and  projecting  with  half  its 
length  beyond  the  edge  of  the  ramus.  The  fulcrum  is 
longer  than  the  rami.  The  right  uncus  is  very  large  and 
tripod-shaped,  the  apex  resting  on  the  manubrium  and  the 
three  branches  on  the  outer  edge  of  the  ramus.  The  left 
uncus  is  much  smaller  and  T-shaped,  one  branch  resting  on 
the  manubrium  and  two  against  the  ramus.  The  manu- 
bria  are  very  long,  slender,  slightly  clubbed  anteriorly  and 
taper  gradually  towards  the  posterior  end;  the  left  manu¬ 
brium  is  abruptly  bent  near  its  junction  with  the  uncus. 
Salivary  glands  are  not  present. 

The  oesophagus  is  long  and  slender.  The  gastric  glands 
are  small  and  ovate.  Stomach  and  intestine  are  not  dis¬ 
tinctly  jsep&rated.  The  oVary  and  bladder  are  normal. 
The  foot  glands  are  elongate  and  pyriform. 

The  ganglion  is  long  and  saccate;  at  its  posterior  end  is 
a  large  retrocerebral  sac  with  functional  duct.  Neither 
subcerebral  glands  nor  eyespots  are  present. 

Total  length  280ju,;  toes,  30 /*;  trophi  42^. 

Aspelta  macra  was  collected  in  Witch  Hole,  an  acid  water 
pond,  pH  =  64,  on  Mount  Desert  Island,  Maine,  and  also 
in  the  outlet,  Duck  Brook.  It  is  distinguished  by  the  elon¬ 
gate  slender  body,  the  toes  and  the  highly  asymmetric 
trophi. 

Genus  ALBERTIA  Dujardin 

Dicranophorine  rotifers  with  elongate,  cylindric  or  ver¬ 
miform,  illoricate  body;  integument  flexible;  head  small 
and  neck  indistinct;  the  abdomen  is  cylindric;  the  foot  is 
large,  in  some  species  swollen  or  with  lateral  projections; 
the  toes  are  minute  and  fused  or  wanting. 
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The  corona  is  small  and  oblique,  the  cilia  uniformly  short ; 
rostrum  minute. 

The  trophi  are  forcipate  and  very  small;  the  rami  are 
oval  or  lyrate,  without  inner  marginal  teeth,  fulcrum  short ; 
unci  single-toothed  and  hinged  on  tips  of  rami;  manubria 
long  and  slender ;  salivary  glands  are  present  in  some  spe¬ 
cies. 

Retrocerebral  organ  and  eyespots  are  not  present.  Many, 
if  not  all,  species  are  ecto-  or  endoparasitic  in  oligochaete 
worms. 

Type  of  the  genus. — Alhertia  vermiculus  Dujardin. 

ALBERTIA  TYPHLINA  Harring  and  Myers,  new  species 

Plate  49,  figures  6-9. 

The  body  is  elongate,  very  slender,  vermiform  and  dis¬ 
tinctly  curved;  its  greatest  diameter  is  just  below  the  neck. 
The  integument  is  very  flexible  and  the  outline  variable. 
The  animal  is  always  hyaline. 

The  head  is  small  and  short,  less  than  one  fifth  of  the 
length  of  the  body,  slightly  decurved  and  not  distinctly 
separated  from  the  abdomen.  The  corona  is  oblique  and 
somewhat  heart-shaped,  the  minute  rostrum  forming  the 
apex ;  the  marginal  cilia  are  short  and  apparently  feeble,  but 
the  animal  is  a  very  fair  swimmer  in  spite  of  this.  The  ab¬ 
domen  is  largest  anteriorly  and  tapers  slightly  towards  the 
posterior  end;  no  tail  is  present.  The  foot  is  very  large 
and  conical.  The  minute  toes  are  fused  into  an  acutely 
pointed  cone. 

The  trophi  are  minute  and  very  slender.  The  rami  are 
lyrate,  fairly  broad  at  the  base  and  terminate  in  needle¬ 
like,  slightly  incurved,  single  teeth.  The  median  opening 
is  elongate  oval  and  without  teeth  on  the  inner  margins. 
The  fulcrum  is  about  half  the  length  of  the  rami.  The 
unci  are  short,  slender,  very  slightly  curved  at  the  tips,  and 
hinged  on  the  rami.  The  manubria  are  very  long,  formed 
of  two  straight,  slender,  rodlike  sections,  making  a  very 
abrupt,  but  obtuse-angled  bend  at  mid-length ;  the  posterior 
ends  are  slightly  outcurved.  Two  enormous,  ribbon-like 
salivary  glands  are  attached  to  the  posterior  end  of  the 
mastax. 
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The  oesophagus  is  very  long  and  slender.  Gastric  glands 
are  not  present.  Stomach  and  intestine  are  not  distinctly 
separated.  The  ovary  is  very  large  and  nearly  cylindric, 
reaching  forward  almost  to  the  mastax.  The  bladder  is 
small  and  nearly  spherical.  The  foot  glands  are  very  small, 
compressed  laterally  and  almost  circular;  they  open  into 
a  common  mucus  reservoir  at  the  base  of  the  fused  toes. 

The  ganglion  is  very  long  and  saccate ;  the  posterior  por¬ 
tion  may  represent  the  retrocerebral  sac,  but  there  is  no 
positive  evidence  for  this.  Eyespots  are  not  present. 

Total  length  150^;  toes  7^ ;  trophi  IS/x. 

Albertia  typhlina  has  been  collected  in  “Paradise  Ditch,” 
near  Egg  Harbor,  and  in  Lenape  Lake,  near  Mays  Landing, 
New  Jersey.  Although  it  may  possibly  be  parasitic,  it  has 
never  been  found  attached  to  Stylaria  or  other  Oligochaetes, 
but  always  free  swimming.  However,  as  it  has  all  the  mor¬ 
phological  characteristics  of  this  genus,  we  have  referred  it 
to  Albertia . 


Notes  on  Fluid  Mounting  of  Rotifers. 

When  part  I  of  this  series  was  written,  no  really  perma¬ 
nent  mount  for  entire  animals  in  watery  media  was  known. 
The  best  method  available  was  the  one  worked  out  by  the 
late  Mr.  Rousselet  and  known  under  his  name;  various 
resinous  media  were  used  for  sealing,  a  high  grade  copal 
varnish  giving  better  results  than  anything  else  tried.  It 
is,  however,  fairly  well  known  that  neither  resins  nor  gums 
will  withstand  the  action  of  water  indefinitely;  anyone 
anxious  to  settle  this  for  himself  has  only  to  leave  a  slide 
in  a  jar  of  water  for  a  week  or  two.  The  “D.  R.  P.” 
method  originated  by  Mr.  E.  D.  Evens,  published  in  the 
Journal  of  the  Quekett  Microscopical  Club,  No.  87,  pp. 
221-224,  was  therefore  a  most  welcome  contribution  and 
we  immediately  put  it  into  practice.  His  cement  is  com¬ 
posed  of  1  pt.  rubber,  2  pts.  dammar  and  8  pts.  paraffin  (50 
deg.  m.  p.).  This  has  proved  itself  in  every  way  satisfac¬ 
tory,  especially  after  leaving  out  the  rubber,  which  does  not 
add  anything  to  the  formula,  except  an  element  of  uncer¬ 
tainty  and  a  good  deal  of  trouble,  both  in  the  preparation 


800  Wisconsin  Academy  of  Sciences,  Arts  and  Letters . 

and  subsequent  use.  The  simple  mixture  of  1  pt.  dammar 
and  4  pts.  paraffin  has  all  the  virtues  of  the  original  and 
none  of  its  drawbacks.  This  should  not  be  interpreted  as 
an  attempt  to  belittle  Mr.  Evens’s  achievement;  every  mi- 
croscopist  who  has  occasion  to  use  wfatery  media  for  mount¬ 
ing  owes  him  a  debt  of  gratitude  for  solving  a  problem  that 
had  previously  baffled  all  others.  A  simple  method  for 
using  this  cement  is  described  below. 

A  3  in.,X  1  in.  slide,  or  if  the  Cobb  slides  are  used,  a  1  in. 
square  cover,  is  provided  with  four  supports,  made  by  cut¬ 
ting  out  pieces  of  gummed  paper  and  pasting  them  on  as 


© 

©  © 


Fig.  1. 

shown  in  figure  1;  the  material  known  as  picture  binding 
or  passepartout  paper  is  very  convenient  and  about  the 
right  thickness  for  average  rotifer  mounts,  the  purpose 
being,  of  course,  to  prevent  crushing  of  the  animals  when 
the  coverglass  is  lowered  into  place.  If  glycerin  is  to  be 
used  as  mounting  medium  no  further  preparation  is  neces¬ 
sary;  for  a  watery  mount  a  small  ring  of  the  cement  must 
be  put  on  the  slidei  to  prevent  the  drop  from  displacement. 
The  animal  is  now  placed  on  the  slide  with  just  enough  of 
the  fluid,  to  make  a  drop  very  slightly  higher  than  the  sup- 
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Fig.  2. 
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ports,  as  shown  in  figure  2.  The  cover  glass  is  next  low¬ 
ered  into  place  very  carefully,  see  figure  3.  Some  of  the 
cement  is  now  melted  in  a  small  metal  cup  on  a  warming 


Fig.  3. 


table  and  the  slide  placed  close  to  it;  when  the  slide  has 
reached  the  temperature  of  the  melted  cement,  a  small 
quantity  of  the  latter  is  picked  up  with  a  pointed  camels- 
hair  brush  and  applied  to  the  edge  of  the  cover  glass,  hold¬ 
ing  the  brush  at  the  same  point  and  allowing  capillarity  to 
draw  in  the  cement  until  a  complete  circle  is  formed  around 
the  little  cell;  neither  cement  nor  slide  should  be  allowed 
to  become  too  hot,  as  bubbles  will  then  form,  which  are  hard 
to  get  rid  of.  When  the  cement  has  reached  the  edge  of 
the  cover  glass  all  around,  the  slide  should  be  dropped  in 
cold  water  to  prevent  crystallization  of  the  paraffin.  The 
excess  cement  is  next  removed  from  the  edge  of  the  cover, 
and  a  ring  of  alcoholic  cement,  such  as  shellac,  applied. 


ROTIFERA 

tier  ate! la  quadra  ta. 

E.hr. 

Clemen  ton,  N.J. 

7/0-26 

Fig.  4. 


When  this  is  dry,  any  of  the  oil  cements,  asphaltum,  Bruns¬ 
wick  Black  etc.,  may  be  used  for  finishing;  they  should 
never  be  used  for  the  first  coat,  as  the  oil  will  dissolve  the 
paraffin.  A  finished  slide  is  shown  in  figure  4. 
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Slides  made  according  to  this  method  and  kept  for  5  years 
are  apparently  as  good  as  when  first  put  up,  and  there  is 
every  reason  to  think  that  the  Evens  cement  has  at  last 
provided  a  permanent  cure  for  leaky  slides. 
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EXPLANATION  OF  PLATES 

All  figures  are  highly  magnified.  For  actual  measurements  see 


text. 

Fig.  1. 
Fig.  2. 
Fig.  3. 
Fig.  4. 
Fig.  5. 
Fig.  6. 
Fig.  7. 

PLATE  23 

Itura  aurita,  dorsal  view;  page  685. 

Itura  aurita ,  trophi,  ventral  view. 

Itura  aurita,  trophi,  left  lateral  view. 

Itura  aurita,  pectinate  sclerite,  left  lateral  view. 

Itura  cayuga,  lateral  view;  page  688. 

Itura  proterva,  dorsal  view,  page  690. 

Itura  proterva,  foot  and  toes,  lateral  view. 

Fig.  1. 
Fig.  2. 
Fig.  3. 
Fig.  4. 
Fig.  5. 

PLATE  24 

Itura  viridis,  dorsal  view;  page  692. 

Itura  viridis,  trophi,  ventral  view. 

Itura  chamadis,  dorsal  view;  page  694. 

Itura  chamadis,  foot  and  toes,  lateral  view. 

Itura  chamadis,  trophi,  ventral  view. 

Fig.  1. 
Fig.  2. 
Fig.  3. 
Fig.  4. 
Fig.  5. 
Fig.  6. 

PLATE  25 

Dicranophorus  epicharis,  lateral  view;  page  705. 
Dicranophorus  epicharis,  trophi,  ventral  view. 
Dicranophorus  forcipatus,  lateral  view;  page  697. 
Dicranophorus  forcipatus,  trophi,  ventral  view. 
Dicranophorus  prionacis,  lateral  view;  page  702. 
Dicranophorus  prionacis,  trophi,  ventral  view. 

Fig.  1. 
Fig.  2. 
Fig.  3. 
Fig.  4. 
Fig.  5. 
Fig.  6. 

PLATE  26 

Dicranophorus  dolerus,  lateral  view;  page  707. 
Dicranophorus  dolerus ,  trophi,  ventral  view. 
Dicranophorus  tegillus,  lateral  view,  page  703. 
Dicranophorus  tegillus,  trophi,  ventral  view. 
Dicranophorus  mesotis,  lateral  view;  page  704. 

Diet' anaphoras  mesotis,  trophi,  ventral  view. 

Fig.  1. 
Fig.  2. 
Fig.  3. 
Fig.  4. 
Fig.  5. 
Fig.  6. 
Fig.  7. 
Fig.  8. 
Fig.  9. 

PLATE  27 

Dicranophorus  thysanus,  lateral  view;  page  710. 
Dicranophorus  thysanus,  trophi,  ventral  view. 
Dicranophorus  thysanus,  rostrum,  dorsal  view. 
Dicranophorus  stultus,  lateral  view;  page  712. 
Dicranophorus  stultus,  trophi,  ventral  view. 
Dicranophorus  isothes,  lateral  view;  page  708. 
Dicranophorus  isothes,  trophi,  ventral  view. 
Dicranophorus  isothes,  rostrum,  dorsal  view. 
Dicranophorus  isothes,  crutched  manubrium. 
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PLATE  2S 

Fig.  1.  Dicranophorus  ponerus,  lateral  view;  page  716. 

Fig.  2.  Dicranophorus  ponerus,  trophi,  ventral  view. 

Fig.  3.  Dicranophorus  artamus,  lateral  view;  page  715. 

Fig.  4.  Dicranophorus  artamus ,  trophi,  ventral  view. 

Fig.  5.  Dicranophorus  artamus,  foot  and  toes,  dorsal  view. 

Fig.  6.  Dicranophorus  artamus,  toe,  lateral  view;  Starvation 
Lake. 

Fig.  7.  Dicranophorus  artamus,  toe,  lateral  view;  Lenape  Lake. 

Fig.  8.  Dicranopho'i'us  artamus,  toe,  lateral  view;  Oceanville. 

Fig.  9.  Dicranophorus  artamus,  toe,  lateral  view;  Witch  Hole. 

Fig.  10.  Dicranophorus  edestes,  lateral  view;  page  717. 

Fig.  11.  Dicranophorus  edestes,  trophi,  ventral  view. 


PLATE  29 

Fig.  1.  Dicranophorus  liitkeni,  lateral  view;  page  718. 
Fig.  2.  Dicranophorus  liitlceni,  trophi,  ventral  view. 

Fig.  3.  Dicranophorus  rohustus,  lateral  view;  page  711. 
Fig.  4.  Dicranophorus  rohustus,  trophi,  ventral  view. 
Fig.  5.  Dicranophorus  semnus,  lateral  view;  page  720. 
Fig.  6.  Dicranophorus  semnus,  trophi,  ventral  view. 


PLATE  30 

Fig.  1.  Dicranophorus  alcimus,  lateral  view;  page  721. 
Fig.  2.  Dicranophorus  alcimus,  trophi,  ventral  view. 

Fig.  3.  Dicranophorus  alcimus,  tips  of  rami,  frontal  view. 
Fig.  4.  Dicranophorus  haueri,  lateral  view;  page  725. 
Rig.  5.  Dicranophorus  haueri,  trophi,  ventral  view. 

Fig.  6.  Dicranophorus  caudatus,  lateral  view;  page  742. 
Fig.  7.  Dicranophorus  caudatus,  trophi,  ventral  view. 


PLATE  31 

Fig.  1.  Dicranophorus  aspondus,  lateral  view;  page  723. 
Fig.  2.  Dicranophorus  aspondus,  rostrum,  dorsal  view. 
Fig.  3.  Dicranophorus  aspondus,  trophi,  ventral  view. 
Fig.  4.  Dicranophorus  capucinus,  lateral  view;  page  724. 
Fig.  5.  Dicranophorus  capucinus,  rostrum,  dorsal  view. 
Fig.  6.  Dicranophorus  capucinus,  trophi,  ventral  view. 
Fig.  7.  Dicranophorus  saevus,  lateral  view;  page  726. 
Fig.  8.  Dicramopho't'us  saevus,  rostrum,  dorsal  view. 

Fig.  9.  Dicranophorus  saevus,  trophi,  ventral  view. 
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PLATE  32 

1.  Dicranophorus  strigosus,  lateral  view;  page  729. 

2.  Dicranophorus  strigosus,  trophi,  ventral  view. 

3.  Dicranophorus  f acinus,  lateral  view;  page  730. 

4.  Dicranophorus  f acinus,  trophi,  ventral  view. 

5.  Dicranophorus  proclestes,  lateral  view;  page  714. 

6.  Dicranophorus  proclestes,  trophi,  ventral  view. 

PLATE  33 

1.  Dicranophorus  corystis,  lateral  view;  page  727. 

2.  Dicranophorus  corystis,  head,  ventral  view. 

3.  Dicranophorus  corystis,  trophi,  ventral  view. 

4.  Dicranophorus  pennatus,  lateral  view;  page  737. 

5.  Dicranophorus  pennatus,  trophi,  ventral  view. 

6.  Dicranophorus  pennatus,  incus,  lateral  view. 

7.  Dicranophorus  pennatus,  foot  and  toes,  dorsal  view. 

8.  Dicranophorus  colastes,  lateral  view;  page  731. 

9.  Dicranophorus  colastes,  rostrum,  dorsal  view. 

10.  Dicranophorus  colastes,  trophi,  ventral  view. 

PLATE  34 

1.  Dicranophorus  permollis,  lateral  view;  page  735. 

2.  Dicranophorus  permollis,  trophi,  ventral  view. 

3.  Dicranophorus  scotius ,  lateral  view;  page  734. 

4.  Dicranophorus  scotius,  trophi,  ventral  view. 

5.  Dicranophorus  myriophylli,  lateral  view;  page  733. 

6.  Dicranophorus  myriophylli,  trophi,  ventral  view, 

PLATE  35 

1.  Dicranophorus  sebastus,  lateral  view;  page  738. 

2.  Dicranophorus  sebastus,  trophi,  venttral  view. 

3.  Dicranophorus  biastis,  lateral  view;  page  732. 

4.  Dicranophorus  biastis,  toes,  dorsal  view. 

5.  Dicranophorus  biastis,  incus,  lateral  view. 

6.  Dicranophorus  biastis,  trophi,  ventral  view. 

7.  Dicranophorus  difflugiarum,  lateral  view;  page  736. 

8.  Dicranophorus  difflugiarum,  trophi,  ventral  view. 

PLATE  36 

1.  Dicranophorus  uncinatus,  lateral  view;  page  745. 

2.  Dicranophorus  K\ncinatus,  trophi,  ventral  view. 

3.  Dicranophorus  torvitus,  lateral  view;  page  744. 

4.  Dicranophorus  torvitus,  trophi,  ventral  view. 

5.  Dicranophorus  sp.  lateral  view;  page  747. 

6.  Dicranophorus  sp.  trophi,  ventral  view. 
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PLATE  37 

Dicranophorus  cernuus,  lateral  view;  page  740. 
Dicranophorus  cernuus,  trophi,  ventral  view. 
Dicranophorus  cernuus ,  rostrum,  dorsal  view. 
Streptognatha  lepta,  lateral  view;  page  748. 
Streptognatha  lepta,  head,  dorsal  view. 
Streptognatha  lepta,  trophi,  ventral  view. 
Dicranophorus  grypus,  lateral  view;  page  741. 
Dicranophorus  grypus,  toes,  dorsal  view. 
Dicranophorus  grypus,  trophi,  ventral  view. 


PLATE  38 

.  Erignatha  clastopis,  lateral  view;  page  750. 
.  Erignatha  clastopis,  trophi,  ventral  view. 

.  Erignatha  capula,  lateral  view;  page  754. 

.  Erignatha  capula,  trophi,  ventral  view. 

.  Erignatha  sagitta,  lateral  view;  page  752. 

.  Erignatha  sagitta,  trophi,  ventral  view. 


PLATE  39 

Encentrum  grande,  lateral  view;  page  768. 
Encentrum  grande,  trophi,  ventral  view. 
Erignatha  helodon,  lateral  view;  page  753. 
Erignatha  helodon,  head,  dorsal  view. 
Erignatha  helodon,  trophi,  ventral  view. 
Encentrum  ricciae,  lateral  view;  page  777. 
Encentrum  ricciae,  trophi,  ventral  view. 


PLATE  40 

.  Encentrum  marinum,  lateral  view;  page  756. 

.  Encentrum  marinum,  foot  and  toes,  dorsal  view. 

.  Encentrum  marinum,  trophi,  ventral  view. 

.  Encentrum  nesites,  lateral  view;  page  760. 

.  Encentrum  nesites,  trophi,  ventral  view. 

.  Encentrum  cruentum,  lateral  view;  page  758. 

.  Encentrum  cruentum,  trophi,  ventral  view. 

.  Encentrum  cruentum,  foot  and  toes,  dorsal  view. 
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PLATE  41 

Encentrum  lacidum,  lateral  view;  page  759. 
Encentrum  lacidum ,  foot  and  toes,  dorsal  view. 
Encentrum  lacidum,  trophi,  ventral  view. 
Encentrum  eristes,  lateral  view;  page  761. 
Encentrum  eristes,  toes,  dorsal  view. 

Encentrum  eristes,  trophi,  ventral  view. 
Encentrum  oculatum,  lateral  view;  page  764. 
Encentrum  oculatum,  foot  and  toes,  dorsal  view. 
Encentrum  oculatum,  trophi,  ventral  view. 

PLATE  42 

Encentrum  algente,  lateral  view;  page  762. 
Encentrum  algente,  gastric  glands,  dorsal  view. 
Encentrum  algente,  trophi,  ventral  view. 
Encentrum  parime,  lateral  view;  page  766. 
Encentrum  parime,  trophi,  ventral  view. 
Encentrum  boreale,  lateral  view;  page  767. 
Encentrum  boreale,  trophi,  ventral  view. 

PLATE  43 

Encentrum  felis,  lateral  view;  page  770. 
Encentrum  felis ,  trophi,  ventral  view. 

Encentrum  villosum,  lateral  view;  page  772. 
Encentrum  villosum,  trophi,  ventral  view. 
Encentrum  belluinum,  lateral  view;  page  765. 
Encentrum  belluinum,  trophi,  ventral  view. 

PLATE  44 

Encentrum  zetetum,  lateral  view;  page  775. 
Encentrum  zetetum,  trophi,  ventral  view. 
Encentrum  elongatum,  lateral  view;  page  774. 
Encentrum  elongatum,  trophi,  ventral  view. 
Encentrum  otois,  lateral  view;  page  773. 
Encentrum  otois,  trophi,  ventral  view. 

PLATE  45 

Encentrum  plicatum,  lateral  view;  page  780. 
Encentrum  plicatum,  trophi,  ventral  view. 
Encentrum  saundersiae,  lateral  view;  page  778. 
Encentrum  saundersiae,  trophi,  ventral  view. 
Encentrum  saundersiae,  manubrium,  lateral  view. 
Encentrum  lutetiae,  lateral  view;  page  781. 
Encentrum  lutetiae,  trophi,  ventral  view. 
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PLATE  46 

Aspelta  labri,  lateral  view;  page  786. 

As  pelt  a  labri ,  trophi,  ventral  view. 
Aspelta  aper,  lateral  view;  page  785. 
Aspelta  aper,  trophi,  ventral  view. 

Aspelta  aper ,  head,  ventral  view. 

Aspelta  circinator,  lateral  view;  page  783. 
Aspelta  circinator ,  trophi,  ventral  view. 
Aspelta  circinator,  toes,  dorsal  view. 


PLATE  47 

Aspelta  lestes,  lateral  view;  page  791. 
Aspelta  lestes ,  trophi,  ventral  view. 

Aspelta  alastor,  lateral  view;  page  793. 
Aspelta  alastor,  trophi,  ventral  view. 

Aspelta  imbuta,  lateral  view;  page  792. 
Aspelta  imbuta,  trophi,  ventral  view. 

PLATE  48 

Aspelta  clydona,  lateral  view;  page  795. 
Aspelta  clydona,  trophi,  ventral  view. 

Aspelta  angusta,  lateral  view;  page  787. 
Aspelta  angusta,  trophi,  ventral  view. 

Aspelta  macra,  lateral  view;  page  796. 
Aspelta  macra,  trophi,  ventral  view. 

PLATE  49 

Aspelta  psitta,  lateral  view;  page  790. 
Aspelta  psitta,  trophi,  ventral  view. 

Aspelta  beltista,  lateral  view;  page  788. 
Aspelta  beltista,  dorsal  view. 

Aspelta  beltista,  trophi,  ventral  view. 
Albertia  typhlina,  lateral  view;  page  798. 
Albertia  typhlina,  head,  ventral  view. 
Albertia  typhima,  foot  and  toes,  dorsal  view. 
Albertia  typhlina,  trophi,  ventral  view. 
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PROCEEDINGS  OF  THE  ACADEMY 


FIFTY-SIXTH  ANNUAL  MEETING,  1926 

The  fifty-sixth  annual  meeting  of  the  Wisconsin  Academy 
of  Sciences,  Arts  and  Letters,  in  joint  session  with  the  Wis¬ 
consin  Archeological  Society,  was  held  at  the  State  Normal 
School,  Whitewater,  Wisconsin,  on  Friday  and  Saturday, 
April  9  and  10,  1926. 

The  following  program  was  presented: 


FRIDAY,  APRIL  9 
Morning  Session,  10:00  O’clock 

General  Business 

Presentation  of  Papers. 

1.  Lichens  of  Southwestern  Wisconsin.  R.  H.  Denniston. 

2.  Some  studies  of  the  fungi  parasitic  on  the  citrus  Aphid.  E.  M. 

Gilbert. 

3.  Cytological  studies  on  species  of  Auricularia.  E.  M.  Gilbert. 

By  title. 

4.  Notes  on  parasitic  fungi  in  Wisconsin.  XIV.  J.  J.  Davis. 

By  title. 

5.  Natural  color  photography  in  lecture  work.  Huron  H.  Smith. 

Illustrated. 

6.  Notes  on  the  chemical  composition  of  some  of  the  larger  aquatic 

plants  of  Lake  Mendota.  II.  Vallisneria  and  Potamogeton. 
H.  A.  Schuette  and  Hugo  Alder.  By  title. 

7.  The  organic  content  of  lake  waters.  E.  A.  Birge.  Illustrated. 

8.  Vaccination  against  tuberculosis.  W.  D.  Frost. 

9.  A  bacteriological  study  of  salad  dressings  and  relishes.  Freda 

M.  Bachmann. 
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Afternoon  Session,  2:30  O’clock 
Presentation  of  Papers 

10.  Special  museum  exhibits. — Flower  shows.  Huron  H.  Smith. 

Illustrated. 

11.  Vegetational  aspects  of  the  headwaters  of  the  Amazon.  George 

S.  Bryan.  Illustrated. 

12.  Ancient  Aztalan.  S.  A.  Barrett.  Illustrated. 

13.  Aztalan  materials  in  the  Jaycox  collection.  C.  E.  Brown. 

Illustrated  with  specimens. 

14.  Two  Cro-Magnon  necklaces  (Aurignacian  and  Magdalenian). 

George  L.  Collie.  Illutrated  with  specimens. 

15.  A  flint  arrow  point.  Albert  P.  Barton. 

16.  Indian  remains  in  Wood  County.  A.  Gerend.  By  title. 

17.  The  Shopiere  shrine.  May  L.  Bauchle. 

18.  The  preservation  of  historic  and  scenic  landmarks.  W.  C.  Eng¬ 

lish. 

19.  A  Watertown  village  site.  Anton  Sohrweide. 

SATURDAY,  APRIL  10 
Morning  Session,  9:00  O’clock 

General  Business 

Presentation  of  Papers 

20.  Some  applications  of  mental  tests.  Benjamin  B.  James. 

21.  Thomas  Murner’s  attitude  in  the  controversy  between  Reuchlin 

and  the  theologians  of  Cologne,  based  on  his  Benedicite  Juda- 
eorum  and  the  Epistolae  Obscurorum  Virorum.  Ernst  Voss. 

22.  Tavern  tales  and  travel  trails.  H.  E.  Cole.  Illustrated. 

23.  The  economics  of  the  early  fur  trade.  Louise  P.  Kellogg. 

Illustrated. 

24.  The  problem  of  stellar  distances.  Oliver  J.  Lee.  Illustrated. 

25.  Old  and  new  determinations  of  the  solar  apex.  Storrs  B.  Bar¬ 

rett.  Illustrated. 

26.  Yellow-headed  blackbirds  at  Lake  Koshkonong  and  vicinity.  An¬ 

gie  Kumlien  Main. 
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27.  Contribution  toward  a  monograph  of  the  North  American 

Aphididae.  A.  A.  Granovsky. 

28.  Transplantation  of  horns  in  cattle  and  goats.  W.  F.  Dove. 

Illustrated. 

29.  Mottling  as  a  factor  in  the  breeding  of  soy-beans.  F.  V.  Owen. 

Illustrated. 

The  annual  dinner  was  held  on  Friday  evening,  April  9, 
in  Salisbury  Hall,  attended  by  twenty-six  members  and 
guests.  Following  the  dinner  a  brief  address  on  “The  Wis¬ 
consin  Academy”  was  given  by  Dr.  E.  A.  Birge.. 

Professor  Edwin  B.  Frost  extended  a  cordial  invitation 
to  the  members  of  the  two  societies  and  their  friends  to 
visit  the  Yerkes  Observatory  on  Saturday  afternoon  and 
evening,  April  10. 

At  the  business  meeting  the  Secretary  presented  the  fol¬ 
lowing  applications  for  membership.  On  motion  he  was 
instructed  to  cast  the  ballot  in  their  favor. 

Ruth  M.  Addoms,  Madison 
Freda  M.  Bachmann,  Menomonie 
Dorothy  Bradbury,  Madison 
William  F.  Dove,  Madison 
N.  C.  Fassett,  Madison 
H.  C.  Hampton,  Madison 
F.  L.  Hisaw,  Madison 
B.  B.  James,  Whitewater 
Miguel  Manresa,  Madison, 

Laura  Johanna  Schroeder,  Beloit 

B.  I.  Scott,  Madison 

L.  W.  Taylor,  Madison 

William  A.  Hiestand,  St.  Paul,  Minn. 


Report  of  Secretary,  April  1,  1925  to  March  31,  1926. 


Membership 

Honorary  Members  _ _ _ _ _ _ _ _  6 

Life  Members _ _ _ _ _ _  15 

Corresponding  Members _ .. _ _ _  21 

Active  Members _ _ 303 


345 

Dropped  for  non-payment  of  dues _ _ _  3 

New  Members  _ _ _ _ _ _ _ _  13 
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The  following1  members  have  died  during  the  year: 

Charles  N.  Brown,  December  31,  1925 
William  A.  Clark,  January  19,  192G. 

W.  A.  Hamilton,  June  25,  1925 
Frances  D.  Fairchild,  August,  1925 

A  vote  of  thanks  was  extended  to  the  Whitewater  State 
Normal  School  and  to  the  local  newspapers  for  the  cour¬ 
tesies  shown  the  two  societies  during  the  sessions. 

Chancey  Juday, 

Secretary. 

Report  of  Treasurer,  April  1,  1925  to  March  31,  1926. 

Receipts 

Balance  in  State  Treasury  April  1,  1925 _ $3,264.81 

Receipts  from  dues _  197.09 

Received  from  sales  of  Transactions _  41.72 

Received  from  interest  on  bonds _  72.32 

Annual  appropriation,  July  1,  1925 _  1,500.00 


$5,075.85 

Disbursements 

Expenses  of  Oshkosh  meeting _  70.82 

Refund  of  extra  dues  of  F.  F.  Lewis _  5.00 

Postage  _  1.00 

Annual  allowance  of  Secretary _  200.00 

Printing  bill _  445.86 


$722.68 

Balance  in  State  Treasury,  April  1,  1926 - - - $4,353.68 

Securities  and  cash  on  hand  April  1,  1926 

City  of  Madison  bonds _ _ _ ___$2, 900.00 

U.  S.  Government  bond _ _ _  100.00 

Certificate  of  deposit _  175.00 

Cash  _ _ _ _ _ _ _  17.30 


Total _ _ _ $3,192,30 

Chancey  Juday, 

Treasurer. 

Audited  and  found  correct. 

Huron  H.  Smith, 

R.  H.  Denniston, 

Auditors. 
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